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Abstract of JP1 03091 93 
PROBLEM TO BE SOLVED: To produce the 
subject protein obtained by a genetic 
manipulation, including a specific amino acid 
sequence including selenocysteine, having 
activities for reducing thioredoxin, and used for 
prevention and treatment of disease caused by 
an active oxygen and a free radical. 
SOLUTION: This protein is a new protein 
obtained by a genetic manipulation, including 
an amino acid sequence of the formula, in 
which Xaa of amino acid number 503 is 
selenocysteine, or a new protein having the 
amino acid sequence with substituted, deleted 
or inserted one or more amino acids at one or 
more positions without the amino acid number 
503 in the amino acid sequence, in which the 
Xaa of the amino acid number 503 is 
selenocysteine. The protein has activities for 
reducing thioredoxin, and is useful as a 
preventive and a treating agent for disease 
caused by an active oxygen and a free radical, 
such as arteriosclerosis, diabetes, ischaemia 
injury, edema, inflammation, liver disorder, 
chemical carcinogenesis, metastasis, 
autoimmune disease, Parkinson's disease and 
Alzheimer's disease. 
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3W<FiT 5 y 5 0 3 <7)Xaa #-fc U y v-^T-f 

K?iJ<f?)T 5 y I8#-^ 5 0 3 feWo 1 4 fc« 2 tLhOfi 
WctJWC 1 4^«i2JM-b7>T$yi£#S$|, 
(iffA$flTU£TSyi?g£?iJS:-§r*. T5y|g#^5 
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i ti& r 5 y mm . irsy stie 

W£<r>T 5 5 0 3 OXaa **-fe l/yi/Xf-f >X' 

b&ztzmkt-r&fy^rw. tsrsyg? 

Eai+OT 5 y 5 0 3 UtfhO 1 £ fzli 2 &±cottL 

0 3«9Xaa #*-fe U y Wf^Tfc "9 , ttl' F^ri^y 

m. 

n*¥<?)T 5 y 5 0 3 OXaa U- J isXn-A VX" 

i mm 5 3 ^otkj&s a^M^Eifflfla^^otg^^ 

im&m 7 3 M&g i 6 o^-rn^ 1 nztmn 
iz&^xmr s y mtWtpcoT $ y 503 *^-tr u 

JisX^r-i >lzfflViZi\&tztbi££mtz:Z7i<*i-Y& 
M«r*tr£fcA»&$r4DNA. 
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5^ U*f-KIE?g&*t». S8*^7iBtttf5DNA. 
[fS*«93 M^7iJfcli8iEtt<DDNA£*t«H 

j^^.<y y — . 

[ss*^i 0 3 imm9Em<nim*.'<? y-£Gy$ 

1 1 3 ±mmx$>& z t *mmt^h . n$ 
jsi oimni&mm%m. 
1 m$m 1 2 3 §mm 1 0 4 ^ t± 1 1 Estwtnm 

s§tt**r*-4 y wN°y M&imix-f 4 -r t swat-*-* . 

[ m&g 1 3 3 tf 1 6 <oi 1 -pt=iEtt 

C7) fyt*9 MZSts Z t *» 4) & 4 

[ 1 4 3 if 1 nm 6 >tfi*> 1 -ptcie® 

oyw\-y fcrt»£>3:4-7-*U K^-S^jItc 

m. 

1 msm 1 5 3 it 1 6 ?n ^-rix^ 1 ot=8Ei8 

- 7 ^ ^fciiBBr 4 £tm£*t-f 4 ^-155 4 (i?^3"J . 
Clf5t<3l 1 6 3 TfBO ( i ) M ( i i i ) KttOI 
S*»<3=5r4. C5K«go2TSyBEStS^-p^^tTi*»l 
oOTSy^UyyXf^ VT$)4n«?L^**oy 

( i ) -tusisATJ a -Kf 4gC^fc itmihn 
K^Sr-i-tf 'J^yyu^KiE?iJ*^ TIS^ (1)4 
/cti (II) fc^$ix4«t p^-y-rA/l^-^'MOZ^fil 
it SrJg^ U#4 m R N AtSR^S ft. 4 D N A Sr*tr^d» 

[ft 13 
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4 X 5 X 6 *H*±3 iVC'&S. ) ; 

( i i ) immi^ '/9-z±imi,zm.xL. &m& 

( i i i ) W6Jifc&ttaK^ff£*u:v£*&*ft« 

+t*s*gl -few y. tf--r ^ixa^^fflji^^y 
[fl^Jll 7 J x 4 c 5 'x 6 tfm±avyX'$>ZZb 

k*j#-9 i iz^ztiz, r 5 y »bwi£#*, kt s ;m 

Bffl*>0)7 5 y 5 0 3 OXaa *Mr ly J y^f'f >" 

KT 5 y SliB^JfOT 5 y !?#-!§- 5 0 3 JJtfkO 1 * tz\t 
2IiUiO{aB^^T 1 ^/v;(i2JSLh<?)T5 y®!^'g 

5 y 5 0 3 OXaa l^y yXf'f >"t"$> 0 . 

?®x-hh. nwi^i 6 tattoo. 

[ If^JS 1 9 ] qfiHJgitefca* ty IE?'M<7) 

R?IJ*OT 5 y 5 0 3 ?)Xaa #-fe U/yXf-f^ 

ts> & i t zmm b^-hs wvitfe -s. , 1 6 

[000 1] 

y^x-f y£-£trKM- 1 o zmmk^mmmm. 

Wf- (KM-102-derived reductase like factor) tzm^t 

h. zhnzKwmz. tm^imi^mmzxKimm- 

&2T)£. Wfi&lZte^xm^^tl&DNA^ ISDN AS: 
[0002] 

w^isttSr^-r. — mz*u>itsmit. nm^-hm 
%mzm5--r&. 

[0003] m?m. mm. texx/ima. wr^t* 

®m#*fomiffl%:b'tf&Z&Zbimt>l)Hz2tiX^ 
h [Flohe, L. , et al (1976) Metabolism and functio 
n. Glutathione peroxidase. In Glutathione, 115-135 
#83] . 

[0 0 04] Wk&htlX^i>*i\sVtt-5> yn? m<?) 
y^f-< yizte^xtiiMW-tisyizmMZtitz 
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[00063 f M4*0-fe y y ? y^7 f t LX 

KfthtlX^h CUrsini. F., et al (1995) Methods E 
nzymol. 252B, 38-53 . fjUfitty^/Utt y 

tt\sY*yy&STX\ iiBMk**. *4v*»«j»S 
ig-fk^ * 3l7c«t:4MW-r •§» £ b frb . Hi? [APMbSMc 

* 1 o4 fctt*W2Lh*t**T 4 fetiffl^ * ^ 3 

[ 0 0 0 7 ] KM- 1 0 2|B)ia**yDjl7cP^«H^ 
(KM-102-derived reductase like factor, KM31- 
7;/A7«:OT r KDRFj b^) C#WT8- 
13 117 iLKKoishi , R. , et al (1997) 

J. Biol. Chem. 272, 2570-25771HH] t4. ~J9uu? 
xy-;U- ^^Kyxy-;yji7c^14S:*-M>^yy^ 

St LT#Jt$*ife*«. —-HX^uy^^ yj^nx 

h<0-?-^-l^ h*4f iyyS7C^ (thioredoxin redu 
ctase : r T R j U 0 ) b T 5 y SEMM J»P1 
— T»*Cfc**tffiUTV^ft [Tamura, T., et al (199 
6) Proc. Natl. Acad. Sci . USA. 93, 1006-1011, Glad 
yshev, V. N. , et al (19%) Proc. Natl. Acad. Sci. 
USA. 93, 6146-6151, Gasdaska, P. Y. , et al (1995)F 
EBS Lett. 373, 5-9#RS] . TRtiSTtS" 3fy7S 
YT^f-y-JZfVm-YVVW. (WT r N A D P H j 

b^o ) ^Txmitm^uY^^yimjct^mm 

<. ffl&fr^v§fflM£X'<Ofi3&com%:&1-* VY^^y 
izfcm-t&iiiiK ?ywg : JX)V7 4 hMvy^-- if 

(tTF rpD I j b^o) ZLgMb-th [fflf*|S£(199 
6) ±%iiX¥ 74, 317-318#83] . PD Hi. MltZtl 
tzTXa)V\iym ( fry S yc ) ZMjuthft. Kd7 
Aafrt'yfflSjaS&ttLX&'O [Wells, W. W., et 

al (1990) J. Biol. Chem. 265, 15361-15364#B3J . 

^SS [Stoyanovsky, D. A. , et al (1995) Current Eye 
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li^&!> [Berry, M. J., et al (1993) EMBO J. 12, 3 
315-3322*88] . -r&;b*>. TcHffilciSWCH;, tW 
yXf^f y^JXji^^LT. mRNA^-tl//yXf 
•*y£g2S£r3-r-'-t&3 r-'y<03' 3fci»cl$J£-r£J: 
3 £X -r A;P-7tSJt * t !> £ i: sttfiffllT* ht%Lt> 
tiX^h. *114*(?)ti-ytS^ y^y 
igf'b KDyt-fe' (iaT r F D H j tV^o ) co-tuy 

[Heider, J.,et al (1992) EMBO J. 11, 3759~3766# 

W& [Heider, J., et al (1992) J. Bacterid. 174, 
659-663 #83.] . HfflJHftt. mRNA<7>3' * 

[Rocher, C. , et al (1991) Gene 98, 193-200 # 
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A7f, (6) »«raftS*ifc^»lf(^)l|«flw&»^» 
<9*L&ikSrW«fc-*-6, (4) IBtt^^W^W. 
( 7 ) ( 1 ) 7bS ( 6 ) cot Y$**ia» i otcgSBW)^ ^ 
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■m* 1 1 HZaEMV 9 ys *9 nt: &ts Z. t frh =5: & M 

(i4) ( D nm ( 6 ) www i otcissu 

ffj. (15) <D JbS (6) tfnvtfhjfrlolcBEtt 
oyv^-ySSr-^tfCtA^^I.. vS1±K^^fw(±7'J 
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[00 13] (5&4>. A(i7f-y, Cliishisy. G 

7\s*^-YW.n*m.L, Z(ix 3 feitfx, cov^-Tixtc 
tfflffi6<JT&0;*?i'-:*^-F£SlU Xj X 2 X 3 iij: 
tf/ifc<iX 4 X 5 X 6 #»jh3K>"C*4. ) ; 
( i i ) ±Seffl«i^^-Sr^Jl«ft;S»AL, ^UflS 

( i i i ) %^titzmm£m±mm**v>>z&tsmm 
<pvt%m&. •fei^/yxf^ y*m&& titzmmt ? y 

(17) X 4 X 5 X 6 jW»jt3K 

y-c-ft set znmtTh . (i6> iea<o*i£. < i 

8 ) HU¥L»e&#*>* w -c? E5iJ^)E5iJ## i 
tc^S ft&T 5 yilitfij f£T$yi?IE?iJ4'OT 
5 7 5 0 3 OXaa 1/ y ^r-f >~Vh iZt 

wswm 5 j mm^ 503 m^n 1 1 2 &±<wsl 

( l 6 ) lef^s. (19) WUB*3|w>*wc7 

mT$Sm&.m><7>T$SWm^5 0 3 0Xaa **-te 
(16) Ea<0^6. fcBW*. 
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[0014] *hhh#&i± s *$m<7>*.vy<&^9»* 

K D R F * Wut^-* U- K * i- y £ STf* £ 

[0 0 1 5] 3r&, *fM8tctJV^T, rf-^-UF^fv-^ 
JKciSttj fcli, NADPH^CETT\ SHt^?-* b* 

[00 16] 

[ ftweommcomm ] *m\<n*h* \> v*-> ym7t^\t 
w\-y®wafE^#£^&*uy va-m y« 

U^-f- h*ie?iJOi£^tC3Sie LfcDNA * *0 
[0017] jtfltWfctt, C3fcffi<0 27S y ®?«S<7) d 

*» v -'-ma* i o£7>r 5 y u y >-y. f w xr* * J; 

3 ^«?L^i*<^^ wvtTiiitf. 
^Cft-JtiW ic^l^y^Xx-f ^^TXii^fL^ffl 
»i ^ ^^S* Hi- 4 £ t *»WC* 
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tJ £x/m±o Hy fe*OU #7 7 U*f- FEW**. TE 
( I ) < I I ) K^SixS J: ?^fA/K 
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[00 20] (it*. Ali7f-y, Clii/hyy, G 

w^WSau, x, nmx t \$&m.m9V*TV 

y*L-:*f-FI2?iJ£SiU Zi±X 3 fcil/X, <*>Vvf*UC 
tfflffiWT'&l^y'l'^-F&SIU X! X 2 X 3 
tX/*7t(iX 4 X 5 X 6 im±?)<yxfo&. ) . 
[00 2 1 3 ft^^^^y'^-^JiWcjgA 

[0022] uga mu±. m^i%^m±^ lx 

mRZ^ZV&tf. ±Mtt ( I ) ttzii (II) Iztf 

"rAtU-rmt^lZ^i-^ UGA K^'-fe k/yXf-^ 
y-nFy-t LTHfTfl). L^* 5 ot. fgUGA ffi?'JO# 
&m±3V>tf&1±.-t&X l X 2 X 3 X 4 X 5 X 6 T« 
^ft^y-i^^-FiE^S' *MUc. 

CAUCGGUUGC AGGUCUGCAC CAAUCYsVsY, Y 3 Y 2 YiUW 

( f d h yr+iv ■. ) ; tizit 

CAACGGUAGC AAGUCUUGCU CCAACAUUUG Y 6 Y 5 Y 4 ZY 3 Y 2 Yi UW 
( f d nGym : Wm^kOElpm^ 5 ) 

9- 9 KEflsMSS Ltzm R NAlZ&^ZtlZ 

[00 23] *<V£o%. C*1®<7)2T S. SWmmcDo 
*> v vftlfr 1 oco T S y B?#-tr U J Is X x 4 yTh h J: 

^ t h t r*w?£> h if. mm^mm^ 1 k 
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o u c 

A V 
A-U 
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O-C 



0-CA A 



A-U 

C-C 
Xs-Ys 
Xs-Ys 

X4-Y4 

Xa-Y3 Z 
Xa-Ya 
Xl-Yl 
5 ■ - UOA UW - 3 1 

(II) 

*4. K^w^jr*3-Pt4DNA (MnHVJ 
*tr) ttWPS- 13 117 8-»£*(c««SftX: 
*«lC|il!oTKDRF£3-K-$-ScDNA£#JliU 

0 X ( WT r P C R j l% a ) [Saiki , 
R. K.U988) Science 239, 487-491 $&] £H*(Tr& 

1 lz «fc 0 JRft-T S £ t h . 

[0 0 24] -trl^yS/XTM y^KiidHi-J: 3 

^•T-S.^'&i: LT(i. ±12 f d h ~/9 r &)\>*.tz\±f d 

n g v-^/Ko-tv^aitj iixr >-^-tr >xm* o ^9 

?WK^*X*7$^ hi* [Matteucci, M. D. a 
nd Caruthers, M. H. (1981) J. Am. Chem. Soc. 103, 
3185-3191 #R3] mcO^mcoUmX-^f&L. ZiX^~^ 
mt LXfrh. Mll£V*f~eBimX'BW>cr>9y'*9& 
£3— KtSDNAOtl/yyXf^ >^ F :y<7)f&<7)i»$ 
Jt3 F^03 ' jfiBrT4*1£^. ±IE f d h 

-Jvuifctt f dnGy^t . 3— r-f yym&teii 

*»JO-b >-X^ 'J =f j* ^ PjJ-^ K77>f 

BW<O^W^«S-n-K-r*DNAS:iia!i:^* 
P C R £ HJI-f ^ £ £ S i t tfX' # & . 
[0025] ZCVi.0t,Zl.X1?WZtltt¥tBn<?>DNA 

MWii.^9 9-£ftm-r&c\ttfX'%, %t>\,z\$r^9 9 
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&Zt1fiX'%&. ttz. *<9 9-lzy°a^-9-*i£V 

mnmuzmhh ? 9 vm- Ym^mx-th z t tci 
•9 . mm^mz^mcoD n a zmiit L^hzt & 

[0026] ±mmz*w i n<7)DNAx-&Mmmz j £z> 

[0 0 2 7] rnt-^-i: LTfi. MJ7>77yr 
Dt-^- (trp), 7? 1 — XTPt-?- ( 1 a 
c). HJ7h7ry • 5? h-^/ui-^- ( t a 
c ) . 'A+rroTM >7n^—9— (ipp), A?-f 
W7r-yM05^(A) PL7nt-?-, ;K 
'J^/f HiMi^rnt-^-Tu (tufB)9 

t 0 0 2 8 ] *»ii-ci05HBa^)jaa!ftft^ 

OM-^^W^SSm- K-TS D N A£W«U 
RD N AT*»M&#Ktej«-f 4 - t WT* 4 . * 

<ohl iii^tc^i*a^^w^®^n-F-ri>DNA 

& 3- D N Ac?) 5 ' $zmHzm-W£fr& ( 'J -X 

y^^tcOlt-^^y/N^M^v-Xx^ [Guan, C. , et 
al. (1987) Gene 67. 21-30#B3] „ 9')\^9^> S 

[Smith, D. B. and Johnson. K. S. (1988) Gene 67, 
31#H1] , ^o-a'-^xd-M y>^f;W7"Df 7 

—et<m&?>''i?&mi>'AT& [WPHP8-8 0 

19 4 ^$g#93 ] 3£#W ^>ix^ ? O-A- 4 X 

o-'w >-r7xf /uxrorT— tf boms-? 

[00 293 liLhort < LTf^SftteWBBOfflift 

— T\ ^i-^ycDlrm [Hanahan, D. (1983) 
J. Mol. Biol. 166. 557-580 #88] &%3&glZffljBacr> 

t'zmmiz Lx&®mm#*MiR-f& z t wt-* h . z 
commmmmi. mmmizmm^miz^xtm-th 

Z t . i J: 0 AflI®iffl)M=#?&0Jtf>? 

mi, jb^*:^??-. a±^nai*, ±iest-^^WN° 
?w$<m!&.\zfctx, Mm%i><7)zmiR-?&ztrfX' 

flTDrT-Hf^ttfcSbttcr&fcWcti. 



2 8*C-C^tg»A>'fi®TJ> 4 . £fcs iMtDN 
3g3rP#-f •I.^C 4 VTn bVl—/3 -D 
^ht^yyK (JiTF r I PTG j ) Srlgifi+K: 

mu-r&zti>x'$&. 

[0030] iMtt&izx v&nmMftv>M®,mz£m 
m ■ mmt &zt &x- & h . mtrnt lxh. mmwz 

?D7h/77-(- -<5ry3cM^O-7h^'77 >f — . 
77^-f -(-;D7h/77^-, i«j$?S*^0-7h 
/77-f- ( H P L C ) ^ t'^llft 7 O 7 b /7 7 

4-, iWrffi. Ztie>cr>MA.&h1t%:t*S:M7fiXZ&. 

[oo3i3 uikiztmtttmzx o » mmzwMm 
■ m>&%.x*wm? y^noz&izmtx^ h . z 
<7>£oizLxnt>ti&*mi<7>fi>j<?wcosmmi±. 
Timmmizmm-hmK>x'h r ) . r^wc^«« s 

[00323 HRt=S[«^ftOilfe?Ji, ^?-7i 
o^Jtef^t'T'tt^ii-CV^J: dt. ^M^*(polym 
orphism)£5jcf t:t;i^ft. [01Jx(J\ Nishi, T., et a 
1. (1985) J. Biochem. 97, 153-1592r#BS] „ Z<7)% 

[00333 mm<r>wsm^- 1 x^fihr 5 s$m 

< (iif A $ tlX ^ h 9 V/ 1 y WT- 1> . ^-^-^H^v-Vjl 

^-a-< ; 3f>'2 ( I L-2) SHe^F-OxX-tM VtCffil 
if ^ Y-WM Sr-fe 'J ytcffl^-r 4 7 ^ U-Ti-^- H 
E5!lfe:SaftUT»^itfe^v/^«*«. I L-2vStt£ 
^•TS^t^^ixTV-*!) (Wang. A., et al. (198 
4) Science 224, 1431-1433#3§ ) . ] Zi\h<T)9 

i-&?>J*9W<Offl$}mbJ:^. -eix^Al 

? U*f- HffiW*»4>* •?> D N A t ^T*aM3fc:-^ifL 
4. *i\e>(D9>J*9'g.cr)mMzte\ l ^Xh. -bis Sis* 

fcMZ. mztt&im^&zttf 

[00 34 3 Z<F>±ot£*WttW9i(?>9Vrt9m5:?i 
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Xf-^J* [Hunkapiller, M. , etal. (1984) Nature 31 

0, 105-111#B3] 3rJ:'o;£i£Cia!v\ ^i&O-fc^J&K 

[oo 3 5] ft, mar5yi§^-ti.3K^(i, -e^- 

&£%!&LX1gmzm^ikfe~CZ& [Grantham, R. , et 
al.(1981) Nucleic Acids Res. 9, 143-174#83] . $ 

AS (site specificmutagenesis /Mark, D. F. , et a 

1. (1984) Proc. Natl. Acad. Sci. USA 81.5662-5666 
mi ) $r i: (C« a £ b tfX'% 4 . ffiBW— 5 fc t 

"T&fcifctcMS. XdfV^^U-T— fe'Ba 1 3 l^S-ffl^ 
TDNA£*3ft#>^'J&2r£ (## " aMt-ffc 

^StMMftffil • a«^FW3£iSir 335-354 ) . ^-fe-yh 

$zm& (## " ft^-fk^^ifffi2 ■ &riii 

iSMtDNAW 242-251 ) ZcblZl&o Z. bifiX** 
[0036]5rfc, PJrM^T $ y 3 K y\±* 

[0037] ±!E<ori: < Ut»feiut*ll^(7)^ V* 

/KDjT- h 7 7 4 - £fr-? T 76 S e <7)SX 9 

[0 0 38] £fc. *W9to*W<?9#* f*l/H* 
NADPH, ig-fkM^UH^fvyfcit/"*^^^^ 

[0039] *J6HJtC«k O^^ix^^^U- h'^ i^il 

am® (m^tmm. jnM44ms. issiflL «jntt 
mm®. mmA'si^M.m.mmmmu idio . 

5'- CATAGGATGC TCCAACAA -3' (# 1 
5'- TCATTCCAAG TTGTGTTTGT GAAA -3' 
5'- GGTCAGCACA AATTTCCA -3' ( # 3 



%4MftH&. SfltfcWW. * 
[0040] JJE^)!Ett*J«SIE^-S!t«>tCffl^**5HB 

emsmt. m^mzim^tihm^tim±M^:& 

x*%. ztLbeyiS&i&mbLxtes mi. u~r*i>vm. 
mm. saw. ^o-yrsratcj: zwt. 

[004 1 ] ^fflifcttAWWfc LX&^-Ztl&M 

izhz. 

[0042] JJSe*«0«l{Bfc:tJJt4a4-«2SlVa*i6 
gPS-^-Tii^AlC^ LT1B&70. 01ms7bS10 

s^t*^**. 4fc» ^Msna*"«i, iroo. o 

1 m gJ^S 1 0 0 m g SrftT?±l+ . filial*, 4feti» 
[0043] 

v\ 

[0044] p^m. tl/y-/Xf^ y«r*4?SrirVfi 

(1) PNU31-7 VcO«||g 

¥8-80 1 9 4^«aWB] tKDRF (iE?'J«Oie 
?|J## 7 $ 7 iES-f - 1 — 528 C^Sill. T 5 y IS 
K?'J ) t^H^-^ W^*ta- F-T4 D N A^ftfST 
SM^A^HV^- pN I a3 1 - 7VJr, Jil 

[0 04 5] |B— SBPCR. 
ST. VXf*,zWStfth*V3*>?\sJt*i-Y?y4-?-* 

(#2 : E5iJ«Offi?iJS-^9 ) ; 

: mmnmm*!- io) ; 
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5'- AAACACAACT TGGAATGAAC AATT -3' 
[0 04 6] *V =^7l^f-Higi!jDNA-£-JjJtf$ 
(tf^3 9 4 : (**) v>y^y • T 

5^ h}£ [Matteucci, M. D. and Caruthers, M. H. 
(1981) J. Am. Chem. Soc. 103 , 3185-3191 l,Zft 

%.mmj&& : 

[RJCa] 

#SMDNA 77XSK P UCKM 
(tfM^S-1 3 1 1 
#1 
#2 

1 0 fgSUKT a q iff »J 7f 9— trMW 
2»kT:£:il£ 1 0 0 ju 1 t Lfz'&. 5 |i{a<7)T a q;j? 

* 1 OfemgTaqjtfi.M^-- : 500mM 
hUX-igl? (pH8. 3) . 500mM i&fb&y> 
A, 1 5mM tS-fcV^v-'T^ lOOmM d NT 

[RfBb] 

§§MDNA r^XJHpKSUN 
(^W¥8-8 0 1 9 
T5-f-e- #3 
#4 

i o mmr aq^j^ ?— mm 

im*Ti£m.£ lOO^ilfc Ltzik, 5 a q^ 

(a. bftil) : 7 2°CX' 3 ftU&Ltzik. 
94*CT'l:Jh 5 5*CT'2^-. 7 2'CT'3#<0-'M 7 )V 
£3O0< 9iILTA>£>. 7 2°CT'l 0#«&L*:. 

iSDNA KIEaO^Mt 
gJEbORjEill 

r^-fv- #i 

#3 

i ofgigjgT a q *ry * y-^mm 

[00 5 2] PCRi&TflL %.&m*y ?o 
o*/I^flfctiiOf£. x?/-/WfcJ&£m\ ifcJSL-tD 
NASr^M*l 0 Ov 1 (Ciffllb*:. ic7)-p*>5 0^1 
#£flUISP»Xh o IT«LT*>4>. 7x7-* • ? 

^DNASr$*i>^$iJ|I8P«Sma ITiB-fkL^, 7i 
[00531 »fi!)f*oy/l'Sr^-fbx^v^ATi?^feL^ 

«, ^naBss^TTse^DNA^ffl^-rs^'yF (*•> 
lkbp) mftny)vxz% \\j]j)xw o iK o . dnai 



(#4 : 12?mcOffi?'JS-^ 1 1 ) „ 
->X^^iXfz. 

[0047] <^^x\ aTiztm^&^ftxp C R£H 

[0048] 



31-7 DN A 

7 8-^#B3) l us 

1 0 Opmo 1 
lOOpmo 1 

Ps, 2mg/ml r dNTP s j (± 

dATP, dCTP, dGTPtJil/dTTP<7)^gS 

[0049 ] 



9 DN A 

4^-#BS) l^g 
1 0 Opmo 1 
lOOpmo 1 

[0 0 50] p-f5©PCR_ 

m-$mp c ro&. JiiT^iBm-n»^ftT-p c r*h 

ML*:. 
[005 1] 



5/x 1 

5/x 1 
lOOpmo 1 
lOOpmo 1 
S 10/xl 

0. i£^fr4"<ODNA£[HllKL7t: (WTC: 

[00541-J, P SR«31-7 DNA [ftHHP 
8-1 3 1 1 7 8f#i] 7jig SrS'JRlPSX b a I 
tUlfl, 7x/-^- ^OO^AttttifciVX?./ 
->^&FS£*toT*>£> . $ t>lzm\mmSm a I T« 

l^c. mim. o. 8%wr^n-^y/i4KRa»*ir 

v\ ifrl kbpODNABr^^tjJOatJLTt. 
[0055] tfc. P KSUN9 DNA 5/xg£$"J 
RBP*X b a I X~mMk. 7x/-;w; DD^Aji 

SB X t/x ? y £ fr v \ $ t> tzmvm* S m a 

I-e?i-ftLT^'c»WV7xy-;U • ?Do*WMi3 
J;lA*x?y-;u-ft;l8£fiH,\ ifcf££4 0// 1 OJSMtK^ 
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[00 56] ;«Xba Ifcit/Sma iM-fLLfcpK 
SUN 9 DNAMWi. 40/xlt3 5>ulc7)lM bO 
X-«8(pH8. 0)fciV2. 5m{2«±)JiSB** 
TiV*»-frX7T9— <f (£9$ (») *t») £JD;1. 

6 5rrc3 0#isi«i&u; (JaTH«wilfrt r MU>- 

[00 573 :^Xb altSmal TflMbUK'J >-|£ 
■fbt^pKSUN9t, Xb a I i: Sma I -ril'-fttfc 
pSR«31-7 DNAt^lkbpifrSDNA 
5^y-y 3 ^7h <£Sj§ (1*) ttd) ^ffl^TJI 
»Lfcf*. «UMl09tt ( (ft) -•/*r>-v : ->' 
ttfg) S^VTv^O^ffi [Hanahan, D. (1983) J. Mol. 

Biol. 166 . 557-580 ] tlfllLt. 
ISflM*«04>a»£. ZtdWffirthT?* 5 b'£Xb a I 
tSma I "WTHt LfcklClkbp <7)gilT#-££i£-f & 

HpN I a3 l-7SXS»fc. 
[0058]^:, pNIa31-7SX DNA 5 
//gSrS'JRRStfUSma I -CM-ftflL 7iy-;l- ?on 

iXho ITflWfcUfc. St/"7xy-/U • ?nn*.^A 

[0 0 5 9] ClOSma IfcitA'Xho I fflit L£ P N 
Ia31-7SXt, Xho IfcJ:l/Sma ITiHHtL 
fcJJE»~aBPCR*Sjfc^. DNA7>ff-j/ 3 y 
=^>y hSrfflV^Tat^L, *»M JM 1 0 9ae£»«M0a 

[RJCc ] 
SISDNA pNIa31-7V 
75^fV- #5 
#6 ' 

lOftfflK LA PCRigffi^ 
d N T P&&m ( * -y h tcS&ft ) 
*SH*T^JIS:4 9. 5 ^ 1 t Ltzte. 5%.®.//* 1 <D 
LA Taq^'J^5- (f (4fvNK«tft) £0. 5m 
[«6d] 

filSDNA pNIa31-7V 
7°54v- #7 
#8 

1 OffifaAK LA PCR1SI 

dNTPlM 
«ffll*r^*Sr4 9 . 5u I t Lfctt. 5Ww 1 c7> 
LA Taq,ifJ^7- tr'SrO. 5 ju 1 fln;t*: ; 
Sl^#(c, d±tjl) : 9 8"CT1#\ 6 8*CT3 

RJEMfiS : 
&ISDNA RJ£ COSIER 
RJfcdtfDRJEflg 



5* 5 **X h o I X'ffifcLti t # C— fiBJfWWKS 
fLT^J ! k pcOBIf^rO^Sr^BJc-rsm-^ o->-£}i 
JRU li7n r y^n/7XSHpN I a3 1- 
7V«kfe. -(HI ) . 

[00.0] '2) pNI a3 1-7Kco«SS 

S«2:'SSmLtKDRF (E*iJ3M>K#l*#7 
^)T5y|8»#2 6-5 2 8fc:5?$<i4rS>'ififfiW) 
t<m&9 >Wg*a- h"f £> DN A*«*M-*»H 
T^Xil^^^-pNI a 3 1-7KJ, ±ie ( 1 ) 
Tft£ft.fc p N I a 3 1 - 7 V^WRfc J2ATKK» 

[0061] m— PCR. 

5'- GGTCAGCACA AATTTCCAGG AAAAGAGTTC -3' 

( # 5 : mmcomm^ 12); 

5'- GCCGTTCATT TTTAGTAGCT TTGCTTGGAA TGAACAATT -3' 

( # 6 : mmconwm^ 1 3 > : 

5'- AATTGTTCAT TCCAAGCAAA GCTACTAAAA ATGAACGGC -3' 

( # 7 : ie?iJ«Wffi?iJ#-^ 14); 
5'- TTAGCAGCTG CCAGACCTCC TGAGCCACCT -3' 

(#8 : E^m^Sfl 5) . 

[006 2] ftwt\ LA PCR^f >y h • J<—i?3> 

fl=T'PCR£3lfflsL*:. 
[0063] 



DNA 1 5 0 n g 

1 Onmo 1 
lOnmol 
(*«y MCflSft) 5m I 

5m 1 

l tutfc ; 



DNA 150ng 
lOnmo 1 
1 0 nmo 1 

5m 1 

5m 1 

[0064] IRZ&RfPCR. 
JB-SBP C ROBL JaTteBttt«*ftTP C R£H 
S6L*:. 

[0065] 

3m 1 
3// 1 
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75^7- #5 
#8 

io raits la pcRmmm. 

dNTPlM 
5m \ b Ltctk. SSMSL/u 1 CO 
LA Taq^J^5- «fS:0. 
i&gf&tt: Jff-KBCBt. 
[0 0 66] PCR^Tf*. KJCJRSr7iy-;U- ?u 
u*/i'Aifiii}of&. i^y-;Pit^^fifv\ «UD 
NA^^StKI 0 0m lCSKfLft. cl^OD N ASr$iJR8 
SlXho ItBgl I ITIIWfcU 7i/-;^ ?n 

0 Aft iBfc J: l>*x ? y -/i^fcfS & 4t T «M L T Hp 

4> s 8 t?»j juts ( i oov, 3 

Ay F (tt4 0 0 b p ) ®-ftco7)\sfr£m7)J)TWK)m 

oojui commmmm (0. sm psitv^x^a. 

10mM 1 mMEDTA ( P H 

8. 0) . 0. 1% SDS) Srfln*.. 3 7*CT— Sfefi* 
StTtf*. 1 5 0 0 0 r p mf 3S'^LT±fta:[l]flXL, 
7i7-/^ ?oo7*^Atttti£2|IL x^>-;l/£fc 
fft& 1 EW^-oT. ?mS:ii*2 0^ 1 £*»U;. 
[0067]-^ P NIa31-7V DNA 5u 

s tmmmx hoitBgm xmm. ? x s- 

/PA«aj. x^y-yuj*l8*fT-»-Cft«*llIiRLfc. 
[0 0 68] :<0Xho ItBgl I I "CrIHkLfcpN 

1 a3 l-7Vt. XhoIkBgl I ITflMtLfc* 
ZJHBPCRftfljt*. DNA7^y-yHy=f7h5: 

: DEAEt7rn-X 



1 0 n m o 1 
1 0 n m o 1 

5ju 1 
5// 1 

SrXho ItBgl I IT1S-ftL^t^(^4 00 bp 

^tJ77XS HpN I a 3 1 -7K£»/£. (H 
2) . 

[0069] (3) mt&£VM*SWT$smffl<>> 
iilS 

±IS ( 2 ) tf^tlfc p N I a 3 1 - 7 KS«ftt4» 
flNQfc*dlltttt£ 5 0 /x g/m 1 <0T> tv- 'J y£-£tf 
3mlOLBtgi(l% MJThy. 0. 5% -f — 
xi-xdfXF^? K o. 1% ^Vun-x, 0. 5% 
ig-fL-7-F'J^A) *PT\ 3 7*Cf-«tfS*Lfc. <10 
t£lt}£ lml^, 50//g/mlJ07>fy'jyj3j: 
t/l//M^S-tU->'i$^-h i ; , 7A$r#OLBtgttel 0 0 
m 1 IZtUt . immcD 6 0 0 n mOflfcfcStf 0 . 9 tfc 

D-f^7^hf7yyK (J2TF r I PTG j 
0 ) 1 mMC^i o izma L . 2 8*CT'Z1 

*tSfi*8*LJfc. <IOtS*?$£:4*C. 7 0 0 0 r prat 
2 04HBBSdl»LT*»4>Jb»**r . aHRLfcSf** 1 0 
mM hUX-JSait (pH7. 26) 4>l:iiL^. £ 

0. 5, iiJTJ: 5077h, 2#ia£ 2EMft OSELfc) 
4*C, 7000r P mt20#»L. _Liff£E 
IRL*:. 7y/L--?v-T*t8SI<7>FP 
L C isXf- A l ;t >-3cM 7 d -7 F ^ ? y 4 — £ 



1 6/2 0 (<£ 2. 0x20cm: 7r;^i/7M) tlOml^ 



2 6) 
26) 



^fiHS«RR:A) lOmM hV ( P H 7 

B) lOmM h'J^-H(pH7. 
0. 2M ig-ffc-T-hU^A ; 

: lral/#; 

: mT^WUFCiSiBLfc : 
10% Bj«(Bl:Ai=l:9(v/v)(7)l^ 

A*£=x: (100-x) (v/v)(0|^r X % 



) 1 0 m 1 T'3 0 



OAT. Bm 
B»j fc^d ) 
20% Bffi. 
3 0% BS 
40% B*£ 
50% B& 



10ml T3ia»aj. 

1 0mlT3ig»ffl. 
10ml T-6lll?Stb, 
1 0m lT-6B*aj. 
100% BM (BStfWi) 1 Om 1 T3EI»aj : 
77?yny: 10ml/fi-7. 
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[0070] n^titzmmm^o-h. 3~24#b<o# 
w&t> i o o u i -ro^ro lt , ztiztuz i/io? 

iOh'J^DDil! (tTF TTCAj tV^ ) SrflDi.. 1 
5 0 0 r P rat5«ii!t. 0 0 

,u 1 OTthyX'ikft L. 1500rpmtl0^ 

3 ) . 

coo7i] ciix^c 5 ^ i ■fm2®mg&yr>v®. 

«(124mM h DX. 4%7'7 y /HSBW" h 'J "7 
A, 10% 2-^/W7HX^y-/K 20% ^'J 
-feo-;K 0. 2% ya^y^y—tuy^—) SrJn 

iMl'A'ja [Laemmli, U. K. (1970) Nature 22 
7, 680-685*88] 8%^/U£ffl^fcSD S-tf'J 

r^y^rsHy/ngsnacift (kit tsds-pag 

E j i: ) (CffiLTt ( 2 0 mAj£«aL 9 0 

mm r ^-j : ib— fbwft (*) w») zm^xms 

[0072]f^S, 13SI^1(40% B$ 



T"4 HI a ) S- LX » fl-^iifc 5 5 k D a 

1 3 « g ^#S<0?g *) £4 & T C AatRBySfc: J: 
llfflLti^. ±ietlaI«(cLT8% SDS-PA 

DF j t^o ) R ( (1*) /t— * yx;UV-i»vs->- • 
K?IfI«: 2 5mM I'JX. 19 2mM ^y 

i^>\ 2 0% y^y-zi- ; 

K^st: ks-8 54 3 <-?yy/p*t«) ; 

iMBM* :19V feW± ; 

lEJ&:4'C; 

■$R|: 2. 5B#IS1. 

[0 073] !&Wn&COPVDF§!£0. 2% 7^7 
h-;U7/U-7'7-y^ (S^vitR) TJfefeU ift5 5 
kDatf>AyKSfl5#£flJ91X9, Mffl7nf^y-7 
xyf- (PPSQ-10: AftSfHIr (»> *t8) T 
N5fc3|gT 5 y ISKft £ fittr 



Ala-Lys-Leu-Leu-Lys-Met-Asn-Gly-Pro-Glu ( E?0««Offi?lJ#-f - 1 6 ) 



x-fo^ti. ^<7)ie?ijco2~i o#a<oTsy|gie?iJ<2. 

E?>J*tf>E#l#9- 2 6 ~ 3 4 jj% $ ft 
ST5ySSE?iJi:-gtLrt:. i"^r^*>, pNI a 3 1- 

7 k zmtrt-zB'mmxmmmz x o g^fc$ix£>#> 5 

5kDa«?^7f|i, CYVV N I a7nf 7- 
t'tKDRF (Lys 26 ) tOWfe? VW&ff^ N I a 
7Df7- fe'KJ: 0-eo^6^ff^-C'$>-l>Glu-Ala CO 
ffiX'V)mZtlX!kl&Ltzi>CO (U1T r Ala-KDRF (Ly 
s 26 ) j t^3) T'&S<IfcfrTIlg 
[0 0 74] (4) cm&mm 

_hlfi ( 3 ) T'ffSLfcAla-KDRF (Lys 26 ) 0. 5 
mg«3#*=TCAifc»»f***ToT, A«g^%»$ 
6M ^T-> 7 V«l?tiJ:U f 1 OmM Ifl/y-/7S 
>Mi£ (1MT TEDTAj t\^0 ) ££tsO. 5M 

hvx-tmmmm. (phs. 6) 400// h^ml 



rDTTj twa ) £ 2 0;u 1 „ 5 0 OmM ikmit* 
Vmi- h y •> A 4 ju 1 £ fln t , 3 7 °CT 2 B^GftiS L 
fc. ifcfc. 0. IN ^tth^AMtl^Uc 
tyH-KilE^jISl ImMtK&ZiolZtViz^ 3 
7"CT3 0#«iRL:fc. 1 00^ 10250mM DT 
TZMtXKfoZWk.Z&zlk, TCAifclRSrfToJt. 
SU6»0>tfciB£8M S***tr 5 OmM hyx-i§ 
I(pH9. 0) 1 0 Ou 1 tCi8»Ljfc. ^tf0a^8 0 
/x 1 Sr^»tO50mM h UX-ttBRffffiR < pH9 . 
o ) icfln o . 6 ix gco y x^xy F^7°f-r— 
-bf («0 ttS8) £JDi.T. 3 7*CT-1 8^1 

saifc. 20jui«i%. hv?uumm*m$_x'< 

ISifi-r-i>^frO«a?S*^ 07h/57-f - (HPL 
C) CiO^HLfe. 
[0075] 



: AM-30 1 

(*4@12 0A, 4. 6X1 0 0mm. V-fxAv-ttM) ; 

mnmmm ■. a > o . 1 % hU7nn»»**tr* 

B) 0. 1% hy7uu|f®£-£tfT-teh-hyA-; 
: lml/»; 

mtti^f¥ : o - 5 o%Bmmcom.mmmmi ( 2 5*ia> -c»aj ; 

«t£ft«: 2 1 6nra. 

[0 0 7 6] £-t°-?£^-BXU vxx^i? thS^) Srttffl) Srft^^^:. *<0tt*. fi»12. 

(777h*-A (7^^Q7^tt8) . fcJ: 2^^§tti$iX^b--^* i Ala-KDRF (Lys 26 ) CDC 

VT 5 / 18ffl«»W ( L - 8 5 0 0 ( B 4»fB5f ( « ) *«OT 5 y ^ffi?"J : 

Arg-Ser-Gly-Ala-Ser-I le-Leu-Gln-Ala-Gly-Cys ( IE?iJ*<7)E?iJ#-^ 1 7 ) 

Kffiiiu r 5 y Ka^t-gcri» ^ t t^^t tz~> coc*«oy^xyh-^7W— fe'Dr^rsysse 

Jt. £7c. ^Ot°-yi^Ml{±Ala-KDRF (Lys 26 ) 5!iJ{Cffli-ri>^»^ t(7)*^ffi$il^*^^^ kip 
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Ala-KDRF (Lys 2 ' ) £>C5fcSBCii-feUy I 

4 yim o aiiir v v& , \z t tmu s tut . 

[00 773 4fc, £*J:3fcl/C»£*ufcHsW>'* 
■rW ySr#*sSrV>Ala-XDRF (Lys 26 ) COWC. A 
«S3«tf>2rfe [KoiF'.i , R., et al (1997) J. Biol. Ch 
em. 272 , 2570-rW#8g] T5 , 5' - S^tf b'7. ( 2 

v-7.7My£-&43:VVUa-KDRF (Lys 26 ) ti&*DCD 
JlTcP^vStt^W LT v ^£ Z t WtmZtUz [ lul±5Kois 

5'- GCTCTGGGGC AAGCATCCTC CAGGCTGGCT 
( # 9 : Emt<7fflffl& 18); 

5'- TCTAGACTCG AGGTTAACCT CAGCAGCCAG 
(#10: BM&P>Wf<m*19) ; 

5'- GGTTAACATC GGTTGCAGGT CTGCACCAAT 

(#11 :mm<ow&m j %2 0) ■. 

5'- GACTCGAGGC GCCATTAGGT TAAGATTGGT 
(#12: Bffl&rtgmtt2 1 ) 

[0079] #9fcitX#l 0&7vsZ'M& 

U 7mM YVX-mM (pH7. 5) , 0. ImM 
EDTA, 20mM Ig-ft.-)- hO >7A. 7mM Ig-fL, 
77**i''7A£-irtfllg«rc£4' , 7 0XX5#IB«i»«, 

C 3 0^1 SO^M*. cDNA;o--y/yXfA 
( A g t 1 0T/77-ffii : TVi^rAttSO fc*ff 
SixT Hi 'J fe'itSWM 5 1 . *J«fctf 
T4^y7^U*f-H^- -b* («) 4t») £ 

l o^ftja*.. 3 7*CT3 0#ra«»-f*.rfcfc:J:»K 
D N A<7>3fc4ig£ 'J yBHL bfc . 

[0080]-*. PUCKM31-7 DNA 5/i 
g SrfrJIWSiA o r 5 1 H I -C«Hfc», 7i/-;l-? 
nort/kMS£tl. x^-^ifcFSSrfi^v S^CiJDv 
BWfcSrfr^Jt. MUvKflyoft. 7x/-;l- 7oo* 
/l^Aftffi, X^y-AtffcRSrfrofc. I<7)Aor5 1H 
lM-fbUtpUCKM3 1-7 b. ±te#9i:# 1 Ort> 
^^!>2*iDNAk5. DNA5^y-y 3 yJf7h 
£fflO"OSBU *I1DH 1 OB* • b"-T 

-/V-xn4fc«) SrJB»EJftU!:. »4>*ifcJBmE«aw> 
*frt> . *:hj& s «»'*-£ 7* 5 7. 5 F £ X b a I Til-ft, L 
fcfcMcO. 1 2kbp<0BrM-*^Ei _ &#— 7o-y 
Sr»«U K?o->TWS»t4r?X5KpUCKM 
31-7f dhl-2-1 

[008 1 ] #1 2 (#7tfg) Srffl^ 

o iTMLrtrfiL 7xy-*- 7no*/UAttaj, x 
77-/U£fc8££fi : o>t <> ^^(cdco?t^$:Hpa I Til 
ftU 7x7-/1- ■ 7DD*;^tttb, x77-/l^fcJS 

[0 0 82] pUCKM31-7fdhl-2 
-1 DNA 5jug*#JRRBWXho I. feiVHp 



hi . et al Jgfg] . 

[00781^1. fdhy/t;^l^S*W. 

(1-1) *l/^yXH^A<?^-Offli 
E5!IStf>K*l#92 £5*3*14 5 7 V*+ YWNtttS 
pNIa31-7Kfdh-9*, Jjl 

GCTGAGGTTA ACCTCGAGTC TAGA -3' 

CCTGGAGGAT GCTTGCCCCA GAGC -3' 

CTTAACCTAA TGGCGCCTCG AGTC -3' 

GCAGACCTGC AACCGATGTT AACC -3' 

a I-CJB-ftLJta, 7x7-/1^- 7nD^;PA«IU. x 
7 7 -/WtRfcfr ->Xfrt>m V BMt t . B8 'J yi^-ft 
7x7-/U- 7na^Atttt5. x?/-;l-i)t 
R£fro>fc. iOTho IiUtfHpa Iffi-ffcLfcpU 
CKM31-7f dhl-2-lt, Xho I HXX/H 
pa IilWfcLfcftl 1 2j&»fc$r&2*«DNAfc 
DNA5^f y-^3>-^y F£JB^TiS$§U TcBl 

iDHio BftzmnrnkLtz. ntixfi&m&mn 

4>a^> *n**«JW S77X SF£Aor51HI;fc 
itKXba I?fflHfcLfefc&(CO. 1 2kb p*3j;tX8 
8bp<0»Jt££jfc*-*#--7o-yS:aiJRU f£7c? 
->'A^n7 , 7XSKpUCKM3 1-7fdhl 
-2-1-3 1 

[0083]<KW{\ PUCKM3 1 -7 f dh 1 -2 
-1-31 DNA 1 O/xglrfSlJIMIiXba I TiS 
ftf£. 7x7-/U- 7oa^;UAttai. X7 7-/Uifc|g 
Srffo^. ttJBLfcDNAfclMIRBWSma Itilft 
L, 7x7— /U- ?DP*;l/Att[i!, X77-/l-tfcR& 

98 0bp£7)DNA2rWOaiL^. 
[0084] — ##0lJ^) ( 2 ) X-mmttzp N I a 
31-7K DNA 5//g£Xba ITii-ftU 7x 
J-)V- 7Da*;kAttttj s X7 7-/Wfcj&£*r 
!«LftDNA5:Sma I TiB-ftt, 7x7-/P-7o 

[0085] Xba I tSma ItmUcpN I a3 
l-7Kt. ±IB^98 0b P <7)Xba Iil-fLDNA 

Hfi£-i:£DNA7-r y->-3 y i-*fflivcastsu 

mcDipfrt* . -tflJ&HRfirt-iT-? 7. 5 F H P a I Til-ft 
Lfct^ic^l. 7kbpCD»rn-S:^tl)#— 7o- 
^^StRL. K7u->-*^ft-r^r77S KpN I a 
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3 l-7Kf dh-9Sr»fc (H3) . pNI a 3 1- 
7Kf dh-911 ;n-AWxD-M>->^lW 
7nf7- b?fcN3fcag<7)2 53gg£:fcfcL*:KDRF 

( 7 cots, 2 e ~ 5 2 s tas 

DNA03 ' 5fagtC f d h ^^l^ttSoSiXfc: D N A 
(I»IJ*W>K3»I#92) £*tf. RDNA#»£|£^$*l 

5fc ( I I I ) iz^Zti&XoZcx'r^/i'—y'mco-frffi 

iXi> : 
[0086] 
Ut5] 

<3 V 
O C 
A U 
C O 

o-c 



G-C 
C A 
U-A 

A "° (III) 

c c 

A-U 
A-O 
U-A 
O-A 

O-C 
O-C 

3'- GGC9GCUGA-UAAOGGCGC -3' 



[0 087] (1-2) HSiisitmss 

±l£ ( 1 - 1 ) TUftftfcpN U31-7Kfdh- 

9 *&wt z>&Mm.®±Mmm* , so^g/miw 

yfi/i) >-£-&tf 3 m 1 OLBigiffi+T'. 3 7"CT'— Hj£ 
J8»Ufc. itfO^fflSR^. 5 0/ig/m 1 OTVfy'J 

10 0ml $:Ail!tHft77X3 3«:-fWixl m 
UP*.. te^O6 0 0nmtf>©3fcK#0. 9fc:$r&i 
X-3 7-CT-JKatS^LT*^, I PTGSrSs&jgJglm 
MfcSr* J; a K&dJP t . 2 8X:-C-*«Bl«f» Ltz . £ 
<7>tS#t?K (77X3 3*^) ^4*0. 7000rpmt 

M DTTSr-g-tf 1 OmMh'JX-JSig (pH7. 2 
6) 30m i^)SKBJK4««0BflcS: N jg 

^mmmzm^T^mco ( 3 > ti^^#xi£# 

4'C. 7 00 0rpmT'2 0^ia3S^L, ±?f 
^EDKUfc. ZCD±.mtpOf£tt$: . FPLCi/XfA^r 



: DEAE-fe7rn-X • 7r^S7n- (77^7y7tl) £XK 
1 6/2 0 {<t>2. 0X2 0cm. 7r^7-/7t» 1 0m 1 ; 

A) 1 OmM h U X-i§i£ ( P H 7 . 2 6 ) . 1 mM DTT 

B) 10mM h'JX-SR(pH7. 26) . ImM DTT. 
0. 4M mti-h VJJ* ; 

ffll : lml/*; 

ism*** : mT<ojw*-«saiLfc : 

10% Bm 1 0m 1 T3l3*aS, 

15% BW. 1 Om 1 T3m%&. 

2 0% BW. lOmlT60»a5» 

2 5% B}& 1 Om 1 T'6 0?§tiJ. 

50% b$ i om i x'3mmm. 

7 5% Bm. 1 Om 1 -C3HI?Mi. 
10 0% BM(BiOA) 1 Om 1 T30J§ti5 ; 
77?x 3 y: 10ral/fi-7'. 

[0088] %t>i\tzm$>mcOo-h, 2. 5, 8, 1 fc&K. 14. 16. 18. 2 OiJitA'2 3#SO*H 

0. 1 2. 14. 1 6. 18. 20. 2 3*S«fctf2 6# (C#7-ft£j 5 5 k D a HtfttifiSilfc . 

g(7)W^.3 0Ailfofi5KLT, WnTCA* 1 4~2 3#B05#H«r£«*4:tf>T. ImM DTT 

«*4T'SroT*»^» ##i9"J<7) ( 3 ) t|aI#<0*frT'SD Sr-^tJlOmM h'jX — tja|£$gfir$t ( p H 7 . 2 6) 

S-PAGE^^. «»»7aW>^*«lftfeL 2 1) -y h>Mc*f LtatfrLfc (4'C. -BJ6) . #(,vt\ 
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(pH7. 
(PH7. 



2 6 ) 
2 6 ) 



1 mM 
1 mM 



KDRF^rfy-/yi'j:t (adp) izmmfeZli 

2' 3' ADP-te7rn-X4B (7r/l-?y7ttS) SrXK 
20f.l0ml?Ei; 
MSSffc : A) 1 OmM b V X- 
B) l.OmM hUX- 
1M ttffc^bU^A: 
giBS : lml/*; 

20% bm i om i-c-5iu?§ai. 

3 0% B?K 1 Om 1 X'5®m&. 
5 0% BM 1 Om 1 T*5lH]?Sai, 
100% Bm (BM.<r>&.) 1 Om 1 X'5®m& 
77?yaX: 10ml/fi-/, 
[0089] {mmB0)ftWfrh*ti?i\ 100«lf 

^.##^(3) fc|3)«c7)^T'SDS- PAGES: 

C LT , 5 5 k D aWA'y K#t*ai§iifc . 

[00 9 0] (1-3) N5feSHrS/»S5<^«S 
±12 ( 1-2) t»U l :77^-f^-;n7h/5 
7>f-c014#SO*®*^^>'v'N*^©fi(cLT2. 5 



1 6/ 

DTT 
DTV, 



% SDS-PAGESrfi 1 ^ &tt€L ^rtO^A' 
?«£##<?IJO (3) t|5]t^#T-PVDF)ltC!|£^t 

[0 09 1 ] «g^*n-?£OPVDF§|£0. 2% -J- 7 
h -)Vf)V-y ? -v 9 X%& L . f<7 5 5 k D aW^ H 



A 1 a-Lys-Leu-Leu-Ly s-Met- Asn-G 1 y-Pro-G 1 u ( E^MOH^JS-f - 1 6 ) 



T$>-ot:CDT\ Ala-KDRF (Lys" ) X'foZ>ZibifG& 

[00 9 2] (1-4) -teWi'XTM V-mOiiAcT) 
5112 

JJB ( 1 - 2 ) xmm LtzT? ^-r^-^nvb ^7 
7 4-<m 4fl^l«^^yy\7fli2. 4^gffl 
TC AifcR«uiK«fc OiSHSLT*^ jItc 
^ftTT8%y^Srffl^7tSDS-PAGE^HifeL 
fc. ft.M&<7)y>VZ94 y?-CBB*-y b {Wffim 

I'^KIMM'KAil, 300w 1 ct)5 0%T-bh-h 

y/n&**r*-&o. 2m fiaaar^-^AfcjniT 
3ox:"C3 04Msatife»t3t. ±»£ifc*LT0»6. iu 
t®ftzz t*iz2®mK)&Lti&. jMimnxm [» 

evchenko. A., et al (1996)Anal. Chem. 68. 850-85 
8] IzmtX, WtTtV^Mt. ffif-ffctSil^ttaSfTo 
Mfatmzit, ifiM«f;W: l 0 0// 1 ct>t 

Tl OmM DTT£-&t? 1 0 OmM a^SST^- 
•7A»8[ 3 0 0 ju 1 £flD;iT 5 6°C^T 1 a$l3]ft&L 

5mM a— HT-fe hT5 FSr^tfl 0 OmM MSm 
7yt-^AMS:3 0 0^ Hat. &T«mWL%tft> 
iai:T4 5*ia>f^i';-M«:. ?§?g£JK9l&^ 



^Sb, yjlsMZ 300/zlcOlOOmM M^SSTV^: 
-^ASrJn^T 1 Oftm&ftL*:. 2 
OOu \ CDT-tb — bV >UZl}[\tX fiVlfr* Ubfc Lfc . 

B»*a<7)>-v^(:i?js sooAtioioomM m$m 

Ty^-V&Ztinz.XWMmZit. *<WMVT±h- 

T |@ft $ ittl . fgjlft L y^mcx yh'/nf-f fe' 
SM?i£(50mM fi&KT>'*-'7A» 5mM « 
•fb#;U;/"?.M HJiflfLjt 5 Ou g/m 1 <?)iyH7u 
■f-f-t— b'-C (y-?xy^l/-K, 
• vyvWAttS) 2 0m 1 Ztiux.. 

(4-C. 4 5^) » % y/K3«yR$^*>-?^* 

i^uyH7nf^f ^— ££Jt3S*£^*iii;i, 3 7 

t£&&mmnmmizii. mm- 1 83cjgRia«c ( is 

O) £5 0%-£tf* (H 2 i»0 (97atom%'«0 : 
7>fVf7?tS) *ffl^TH»Lfe: JJIT T5 0% 

[ 0 0 9 3 ] iy ^-HfRBSftTft. y/i-fr 

5:300m 1020mM ttl7yt-^AtllHl, 
5% Jfg?S:-^tf5 0% T-feh-hU;UT-3[lI, -^ix 

^ -T" i o o jjl i ± "caat Ltz . 

[0094] ^htitzmmrnmrncozi % 20^1 

X, LC/ESI-MS (7^D7A'7yfiX? 
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: LC/ES I -MS (?7hnl I : V-f^oVA^tM) ; 
m$&Mffiffi: A) 0. 0 9% M;7aoif«£*tt* 

B) 0.07 5% htl^onPffifSr-^tfT-bh-h'J/U; 
SEX : 50^1/^; 

jfefr : 5 % B T 5'4HB»iiS 

[0095150% 18 07K4'"rx>-H7' , n : f^-^— fe* 
-CK4 OM-ftSn^lRU^T-f- FBrtf-j&WiWSajS 

-CfH-fl;K:J:-5r*rfcfc:c*ttl*/i'sK*>'7l^£*^L 
fc^Tf-FBWtUU ^T^5 0%0 18 0£*tf>#/M«r 
^/PStC-^tfOT*. 1f®fc£2S«*<aiail<9t-?# 

flMtH. £#UC**U «JWHS!2 3. 8*C*ajU 
^m/z693CZf^y ( [M+2H] * + ) tf&iiS 

Arg-Ser-Gl y-Al a-Ser-I le-Leu-G 1 n-Al a-Gl y-Cys-Xaa-G 1 y 
(Xaa litl/7yXf^( V*%C$ : EWS^K^JS-f 2 2 ) 



6 0Mi:6 0% Bis^J:^:, 
AUMUilSIHtf) t - ? ma £ ^ $ ->tz<r>X\ mim 
tfy^T^ H Brmi s 1 8 o tr - 7 & * $ & v 

e 78 s e so s e , 8 2 S e ) £ #3iL*:t:- 
Ala-KDRF (Lys's ) H7Df-i t— tf-Cffl 



[00 9 6] ^mM2. f dnGj/ZtA-ilV^t. 

5'- AACAACGGTA GCAAGTCTTG CTCCAACATT TGTTAGACCT GCAGCGCTC -3' 
(#13 :iBRISW>Kai#-*2 3) ; 
5'- CTCGAGAGCG CTGCAGGTCT AACAAATGTT GGAGCAAGAC TTGCTACCGT TGTT-3 

(#14: wmvmtm^ 2 a > 



( 2 - 1 ) -teWi-^TM >igA<??-tf>ti|gg 

E^^oia^js^- 3 1 * $ *x£ * ? u f mn £ 

ffij&i.^??- pNIa31-7KfdnG-75-, 



£-&fiRLfc. # 1 3fc4t/# 1 4(4. Sv*£ffl«W$r* 

[0097] #13tiJ;^#14 3-7 jug U 
7mM HJX-ialg (pH7. 5 ) . 0 . ImM E 
DTA, 2 0mM isA'Cf V V "^-k. 7mM WA\L~?y 

lco(i-i) ffiww^srcstass: o yM<tLxfrt>. 
[00981 -*, wm\ i xmmztifz P u c k m 3 

l-7f dhl-2-l DNA5jug5rXho I „ i3 
4VH p a I -CflMkLfctiL 7x7-/1' • ^on*;PA 
tttB, x^y-/uat»*ffoT*»A>JKy>«fl;Lfe. lift 

[00 991 :<?)Xho Ii>4t>'H P a IiKHfcUSpU 
CKM31-7f dhl-2-lt. U VgtftL 

lfc#l 2*»4>*4~3WRDNAkS. DNA7 
y— a'aV* •/ hfcJBlrVtatfSU ±fl§MJMl 0 9 

tfGm-r&ZTJZ. $F£Aor51HI TfflHkL/S t * 



PUCKM3 1 -7 f 



£8 4 b P <*>»rtfr*:£jaW4m- 
d nG-3£t#*:. 

[OlOOlft^t. P UCKM31-7fdnG-3 
D N A 1 0 g b a I TilfHfct*. 7 x 

itlUDNA *Wmm S m a I T« L . 7x7- 

%tf U U /UT 5 Fmm*K$rfirVK ^ 9 8 0 b p co 
DNABffttSHaJOtiiL*:. 

[01011 — ##W 1 TMSSftrtrT^* 5 F 
pNIa31-7K DNA 5 At g$rXb a I Xiftit 
L. 7x/-/^ ^na^/UAffiatH. x?y-/Utfc^£ 
Sofc. «UcDNA$rS4,CSma ITiH-fbU, 7 
i7-;h ^DD*;^tttU, x^ /Uifc^S: fir ofc 

[0102)XbaItSmaI TiSftL^pN I a 3 
1 - 7 K b . ±IBWX balkSmal TM-fLl.*:ifo9 
80bpODNAifri:?:, DNA^^y-^a^v 
hSrfflV^-C^t. ^M«JM10 9«tSrJgmia«L, 

X$ HHp a ITflMtUfcfc&fclttl - 7kb P (7)in- 
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n-v£»RU BWo-^tWSJW- 
$r?XSKpN I a31-7KfdnG-7fc#)t 
(H4) . pNI a31-7KfdnG-7li, ?o- 

5£gS£X3*cL^ KDRFt Olt-^? 3 - K 

-T I. D N A(7> 3 ' *SI: f d n G i/71r ;^'#J0$ tUz 
DNA (lE?imol2?i]#^-3 ) £-£tf. 1£DNA#>£>3S 

ti. TIBst (IV) (c^ftftia&x^A/U-TSO 
Ztf^it£»tft££:l;:J: 0. *TA/U-:rgg|5<DUG 
A lS?iJ5r-feUy ^*tM >av>k LTm&it U6ft 

mwztih : 

[0 1031 
Hfc6 3 

Q l C 
A O 
A-U 
C-O 
© -C 
A U 

G CM 

C A C 
A DO 

A-O 

C-O 

A-U 

A-U 

U-A 
G-C 
O-C 

3 ' - CGCUGCUQA-UGCAGCa -3 ' 



[0104] (2-2) mi&xvffim 

±15 (2- 1 ) Tlf^iX^pN I a3 l-7Kf dnO 

-izmz^zmmmKMrnm*. sous/m^ 

T^fi/'J y^r^-tf 3 m 1 CDLBigitt+T', 3 7TTC— 
BfctgStL*;. i^Sllm 1 £. 5 0// g/m 1 

LBigtfil 0 0m 1 *A*Ufc=fc7 5.*3C;!lll;l. J£3i 
6 0 0 n m<D©3fcS# 0 . 9 ft i T 3 7 "CTfi 
&tg»LT*^. I PTGS:ft»aUElmM4:3arft±d 
fc»JU 2 8Xrc-«MKai«*Ufc. .r<Dig§i&£4 
•C. 700 0 r P m'P2 0«i^LTj!p6Jb»*«f 
T, MUlMlmM DTT£-grtfl OmM h 
UA-ffilM*«ffl[ (pH7. 26) 1 0m 1 "ftcSSBL 

4°C. 7000rpmt20M»l, ±M$-|IIIRL 



(IV) 



*7A : DEAE-fe7ra— X ■ 7rXt-7C- ( 7 r/l^v-TttM) &XK 

1 6/2 0 (<£2..0x20cm: 7T/Wi/7ttK) fc 1 0m 1 5E 
«; 

A) 1 OmM h'JX-«i(pH7. 26). ImM DTT 

B) 1 OmM MJX-J&l? (pH7. 26) . ImM DTT. 
0 . 4 M m\Ll- V V ; 

sfcf : lml/ft; 

»aj*» : jaT*>wrc*Hi tfc : 

10% B& 1 0 m 1-C3 0»aj, 
10ml T3B*{ii. 
10ml T6H]»ii}. 
1 Om 1 T'6Hl?§ai. 

i om i x'3mmm. 

10ml T3 0*!iJ. 



B& 
B& 
B& 
B& 
B& 



1 5% 
20% 

2 5% 
50% 
7 5% 

100% BWL (Bfl£<?)*) 1 Om lX'3®m& 
77?y3y: 10ral/fi-7". 

[o i o 5] &btitzm&mcoo*>, 2. 5. 8, 1 

0. 1 2. 14. 16. 18. 20. 23fcJ;l/26# 
Bc7)^-1B*^2 0 0^ l-fofiaXUT. -en-TixTCA 
imsmL. )l7C^#Tt-8%^';US:fflv^SDS-P 



AGE left L/C (MS, 20mA. 90M) . 

Tiknyfvzmk&Ltdm^ 14. 16. is. 20 

t>J:t>*2 3#@C0^-MtC^fl:^5 5 kDaOA>F*i 
ttajSiife. 1 3—2 2Sg<9#B£.£*2fci6T. 1 
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mM DTTSr-^-Ol OmM h 0 X - ttSGISflHK ( P 
H 7 . 2 6) 2 U y hsttctt LT3i#T Lfc ( 4'C, - 
Bjfe) . &l-vt\ FPLCyXfA^V TIS^fTC 

*7A: 2' 5' ADP-fe7rO- X4 
SmffiflfjS : A ) 1 0 mM h'JX- 
B ) 1 OmM h 

1M Ji-ft^b'J^A 

: lml/* 

igawfefl 1 : jaTowrwt taut = 

2 0% BfS 1 Om 1 -C5 0?§£iJ. 

3 0% B$ 1 Om 1 T5G|»aj, 
5 0% B?£ 1 Om 1 T5ig*ai. 
100% Bffi. (BifcWfc) 1 Om 1 

77^aV: 10ml/fi-r. 
[0107] «ft#B<9#Ha»&*ft.* r ft.3 OO/ilf 

8 * y y U £ vfc S D S - P A G E £ fT2r -5 ( &iB , 

2 0mA, 9o#nn . mbm7m^>y>uimm&uz 

14#eo*HSr4"t^tT. 4B*ft5 5kD 
[0 1 08] lS!g!0iJ. t^-l/H^j/yljcStt. 

fSf£<0:fr}£ [Holmgren, A., et al (1977) J.Biol. Che 
m. 252 , 4600-4606#g3] (cf£->Tfr-»fc. 

[0109] (i) ±mw&$ki-*uv*i'yizm- 

mm 1 ^77 ^-f^-^07f/77< -^U57> 
m ZtL^tll 0 0/i 0. 5mM EDT 

ASr-i-trlOmM 'J yWrf- hV ^AJSWiK ( p H 7 . 
5) 1. 84ml. 12mM MliM-^^yT^ H • 
7f-V ■ S^t^UsTf-KU** (OT TNADPHj 

: <-'Jy**- • -?>vW A%t$l) 2 0// 1 „ 
8. 7mM -fVj/i'jy (<7>-|±l*: i^VttSS) 2 
0// 1 t3«tt/lmM«0^dl»i3ft^UH^rv'>' (7'o 
-X^HJJ) 2 0/z 1 £S£-Lfct>tf>£flBX.. 34 0 nm 

*^3^0©7tJ^2rHt5K^ffl (JJIT r A340nm j 
£:^5) SrJWfiU W^A7filmg. 1t>0£>*: 

[oiio] zm-wn-is p*isym.7m 

[0111] 

l«l ] 



0. mW^*-7famfrh&5 5kI>a.<T)7y^7'&Z 

[0 106] 

B£XK 1 6/20tZl0m 1 ; 
(pH7. 26) „ ImM DTT 
(pH7. 26) , ImM DTT. 









(A340nm /^/mg^WI^S) 


1 2 


3. 8 


1 4 


11.4 


1 6 


11.4 



mMM2 COT 7 J -7-4-7 W?hyy7 < -CD 
mttittWZtl-?tL2 0 Ojjl UZttLX. 0. 5mM E 
DTA^tflOmM 0 yffl£i~ b D 1 7J*%£9iWi ( P H 
7. 5) 1. 74ml, 1 2mM NADPH 20u 
1,8. 7mM^yyal)y 2 0 /x 1 Jo X If 1 mM<7) 
*MteHf*H<^^ 2 0m 1 

in*. , 3 4 o n mcot&ytmz 3 #nM?sTHi5t Ltl. 
[0112] -ecslS*. &i&®cr)^*]/ FXisyMraS 

m±$t 2 izTfrtM OTib^fc. 

[0113] 
[SS23 









(A340nm /fr/ng^/t^SS) 


1 2 


1. 6 


1 4 


5. 2 


1 6 


10.7 



fcfc. ##0lK-pi8$^»SgAla-KDRF (Lys 26 ) 

[0 114] (2) th**fjri/K^i/y|:Mtl. 

HMffl 1(0(1-5) T»&*UfcT7 ^f^-?D7 
h^7 7-f-c014#SO^tii7)-S lOO^lCWL 
T, 0. 5mM EDTA^tflOmM 'J fB?-M- 
'J t^mmffi ( P H 7 . 5) 1. 84ml, 12 mM 
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NADPH (<—y VU— ■ J*#M) 20 u 

1,8. 7 mM Jyi/z-Vy 

§8)2 0^1*5^1/0. 5mM«th4*f*UK^ 

y (r^'j^v- ^r^yxr^^as8) 20w i * 

m&LtihnZtKlt. 34 0 nm<0©3fcS£3#H3SS 

[0115] We3*l«(£*Jft&iStt ( A 3 

4 0nm/^/mgj'yA7f) li^^^yayNo. 

14T8. lffcofc. ttz. ■feWi'Xx'f y&VW 
iiinTWSr^Ala-KDRF (Lys" ) ^fflv^*^, 
«Sttl2 4 o it < m BBS 3h.**» o . 

[01163 gsawj. 

T J/7VWC30* L X *5 * . ttffl«rt=3IBa*wt:ftS U# 
LT tin. 

[0 117] 



ttPife^k') . ml jd^ajSttiaat. &isl r»k 

i&ffiiip. nmyLVAJtitsfflCffiff (Dio.a 
ft. jBAttft*. «fi4"?»tt*jm. ^-*yyy«, 

7A>f7-^ T>U>»A,$lfl:. ftattH* 

[ill pN I a 3 l-7V<?3l«SIBaffl*«"*13l. 
[02 3 P N I a 3 1 - 7 KOfltSgjS1I£fH-|2. 
[03 3 pNIa31-7Kf dh-9«i^iiSi5: 

[04 3 

2r^-T0. 
[ffi?iJ£U 
E*iJ#-f: 1 
E?lJO^S : 5 04 



pNIa31-7Kf d nG-7 



A 1 a 
G 1 u 
1 

1 0 
Asp 
G 1 y 



Lys 
Asp 



Ty r 
Ser 



Ala Lys 
Lys Va 1 



Va 1 
Tr P 



Va 1 
Leu 
6 5 

Leu 
A s n 



Th r 

G 1 y 
50 

A s n 
Met 

7 5 
G 1 y 
Ty r 



Leu 
Leu 



Asp 
G 1 y 



G 1 u 

Me t 
3 5 

Pro 
Leu 

60 
Va 1 
H i s 



Leu 
Pro 



Leu 
G 1 y 
20 

A 1 a 
Va 1 

4 5 
Th r 

G 1 y 



G 1 y 
G 1 n 



Lys Met Asn Gly Pro 
Lys Ser Tyr 
5 

1 5 

lie lie lie Gly Gly 
Leu Ala Ala 

2 5 

30 

Ala Gin Ty r Gly Lys 
Leu Asp Phe 

40 

Pro Leu Gly Th r Arg 
Gly Thr Cys 
5 5 

Cys lie Pro Lys Lys 
Ala Ala Leu 



7 0 



80 



Gin Ala 
Gly T r p 



Leu Gin Asp Ser Arg 
Lys Va 1 G 1 u 



85 



9 0 

G 1 u Th r 



9 5 



Val Lys His Asp Trp Asp Arg 
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Me t 



H i s 
A r g 



Ly s 
G 1 n 



I 1 e 
G 1 u 
14 5 

A r g 
Pro 

17 0 
G 1 y 
Asp 



Ty r 
G 1 y 



G 1 u 
G 1 y 

Va 1 
Asp 
2 2 5 

I 1 e 

1 1 e 

2 5 0 
Va 1 
A 1 a 



A r g 
G 1 u 



Ty r 
A r g 



I 1 e 



I 1 e 
Va 1 



Va 1 
Phe 
130 

Ly s 
Ly s 

15 5 
Phe 
A r g 

Asp 
Asp 



Cy s 
A 1 a 



Cy s 
Leu 
2 10 

A r g 
G 1 n 

235 
G 1 y 
Ly s 



Pro 
G 1 y 



Va 1 
G 1 u 



A s n 
Asp 
290 



G 1 u 



G 1 y 
A 1 a 
115 

Va 1 
I 1 e 

140 
A 1 a 
I 1 e 



Leu 
Ty r 



Ly s 
Leu 



Pro 
S e r 
19 5 

A 1 a 
Asp 

2 2 0 
S e r 
Asp 

G 1 u 
Phe 



I 1 e 
Th r 



Va 1 
I 1 e 
27 5 

Th r 
A 1 a 



A 1 a 
100 

S e r 
Leu 

1 2 5 
Ty r 
G 1 y 



Th r 
Ty r 

1 1 e 

Leu 

G 1 u 
Phe 
180 

G 1 y 
Ty r 

2 0 5 
G 1 y 
Va 1 



I 1 e 

Met 



H i s 
I 1 e 



Ly s 
Pro 
260 

A 1 a 
I 1 e 

285 
Va 1 
Cy s 



V 


a 


1 


1 


1 


0 


L 


e 


u 


A 


r 


g 


G 


1 


u 


P 


r 


o 


A 


s 


n 


S 


e 


r 


A 


1 


a 


G 


1 


y 



1 65 

Ty r 
S e r 

190 
L y s 
Va 1 



Phe 
Th r 



Leu 
A i a 



Met 
A r g 
24 5 

Va 1 
G 1 y 

2 70 
G 1 n 
G 1 u 



Met 
Th r 



G 1 




Af- 


n 


G 1 


u 


r\ S 


n 


H i 


s 


As 


n 


A 1 


a 


1 5 


0 


Th 


r 


I 1 


e 


1 7 


5 


Cy 


s 


Le 


u 


Th 


r 


A 1 


a 



Leu 
Va 1 



Leu 

A s n 

2 3 0 

G 1 u 

G 1 n 

25 5 

G 1 u 

A r g 

S e r 

G 1 y 



Leu 
A r g 



As 


n 


T y 
i i 


P 


Ly 


s 


A 1 


a 


Ar 


g 


1 3 


5 


Ly 


s 


G 1 


u 


160 


G 1 


y 


P r 


o 


I 1 


e 


P r 


o 


Le 


u 


Le 


u 


A 1 


a 


Me 


t 


2 1 


5 


Ar 


g 


Ly 


s 


24 


0 


G 1 


u 


Ph 


e 


G 1 


n 


Le 


u 


Th 


r 


G 1 


u 


A 1 


a 


Ly 


s 


29 


5 



1 0 5 
G I y Ty r 
120 

Ty r G 1 y 

G 1 y Ly s 

G 1 u Ar g 

S e r S e r 
185 

Va 1 Va i 
200 

G 1 y lie 

G i y Phe 

His G 1 y 

lie G 1 u 
26 5 
A s n S e r 
280 

lie G 1 y 



(2 1) 
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I 1 e 

I 1 e 

30 5 

I 1 e 

A s n 

3 3 0 

I 1 e 

G 1 u 



G 1 n 
Leu 



L y s 
Th r 



Ty r 
Lys 
38 5 

G 1 u 
Ty r 

4 1 0 
Th r 
C y s 



A s n 
G 1 y 



A s n 
A 1 a 



Leu 
I 1 e 
46 5 

A 1 a 
Th r 

4 9 0 
I 1 e 



G 1 y 
A s n 

3 1 5 
Pro 
Va 1 



G 1 y 
Leu 



A 1 a 
Ty r 



Cy s 

Va 1 

3 7 0 

G 1 y 

A 1 a 

3 9 5 

G 1 u 

Ph e 



I 1 e 
Ty r 



Th r 
Ph e 



A 1 a 
A 1 a 
4 50 

Th r 
G 1 y 

4 7 5 
G 1 u 
Lys 



Leu 



300 
Leu 
G 1 u 



Va 1 
Pro 



Asp 
Th r 



G 1 y 
A 1 a 
355 

Asp 
Phe 

380 
A 1 a 
Va 1 



A s n 
Tr p 



Pro 
A 1 a 



Lys 
H i s 
4 3 5 

G 1 y 
A 1 a 

460 
Lys 
I 1 e 



Va 1 
A r g 

G 1 n 



G 1 u 
Lys 



Th r 
Ty r 



I 1 e 
Pro 
340 

A r g 
G 1 y 

3 6 5 
Ty r 
Th r 



C y s 
G 1 u 



I 1 e 

Pro 



S e r 
Lys 
420 

Asp 
Va 1 

445 
G 1 u 
Leu 

Lys 
H i s 



Phe 
S e r 



A 1 a 



Th r 
Th r 



Asp 
I 1 e 
3 2 5 

Leu 
Va 1 

3 5 0 
Leu 
S e r 



G 1 u 
Pro 



G 1 y 
Lys 



G 1 


u 


Le 


u 


4 0 


5 


A r 


g 


I 1 


e 


4 3 


0 


A s 


n 


Le 


u 


Va 


1 


Ly 


s 


G 1 


n 


P r 


o 


Th 


r 


G 1 


y 


485 


G 1 


y 



Va 1 
G 1 y 
3 10 

G 1 u 
Ty r 

3 3 5 
G 1 u 
A 1 a 



Leu 
Th r 



A s n 
Leu 



Leu 
Phe 
39 0 

Va 1 
G 1 u 

4 1 5 
Asp 
I 1 e 



G 1 u 
G 1 y 



Th r 

Cy s 



Leu 
Va 1 
4 7 0 

Th r 
A 1 a 

4 9 5 

C y s 



G 1 y 
Lys 

320 



G 1 


u 


A 1 


a 


As 


P 


I 1 


e 


A 1 


a 


Va 


1 


Va 


1 


G 1 


u 


3 7 


5 



S e r 
G 1 y 

4 0 0 
Ty r 
T r p 



A s n 
C y s 



A r g 
Pro 



G 1 n 
G 1 y 

4 5 5 

Asp 
Cy s 

480 
Leu 

5 e r 



X a a 



Va 1 Lys 

Gin Th r 

Lys Va 1 
34 5 

Gin Ar g 
360 

Pro Th r 

G 1 u G 1 u 

His Se r 

A s n Lys 
4 2 5 

Va 1 Va 1 
44 0 

G 1 y Phe 

S e r Th r 

Se r Va 1 
G 1 y 
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500 

mm^ = 2 watst-re- f = cds 

E5!k*>fiS : 2 8 7 2 : 1- . 2817 

e^ij^s : mm wa«:j«e u *i£ : e 

ttOft : ~*« «P8SrSH-£* - : ? raat peptide 

a S/*- : flORtt flPfiEfiM : BC >. . ! 2817 

w>nnw& : cdna to ihrna wasiweu : b 

yW TK-fex 4 : No Wa£*i~i&* ■ : >> t e m loop 

Tyftyx : No #£{3S : 2814. .2852 

EM 

ATG GGG AAA AGT AAG AGA ACA AGA CAA AAG TTG AAG TTC AGA GCG GCA 48 
Met Gly Lys Ser Lys Arg Thr Arg Gin Lys Leu Lys Phe Arg Ala Ala 
-435 -430 -425 -420 

AGA GAC ATG AAG GAT CGT TAT GAA GTG CAT GCC GAT GAG GGG ACT TTA % 
Arg Asp Met Lys Asp Arg Tyr Glu Val His Ala Asp Glu Gly Thr Leu 

-415 -410 -405 

GTG GAA AAT TTT GGA ACT CGT TAT TCA AAG AAA GGC AAG ACA AAA GGT 144 
Val Glu Asn Phe Gly Thr Arg Tyr Ser Lys Lys Gly Lys Thr Lys Gly 

-400 -395 -390 

ACT GTT GTG GGT TTG GGT GCA AAA ACA AGA CGG TTC ACT AAC ATG TAT 192 
Thr Val Val Gly Leu Gly Ala Lys Thr Arg Arg Phe Thr Asn Met Tyr 

-385 -380 -375 

GGT TTT GAC CCC ACG GAG TAT TCA TTT GCT AGG TAT CTT GAT CCA ATC 240 
Gly Phe Asp Pro Thr Glu Tyr Ser Phe Ala Arg Tyr Leu Asp Pro He 

-370 -365 -360 

ACG GGT GCA ACA TTG GAT GAA ACC CCA ATT CAC AAT GTA AAT TTG GTT 288 
Thr Gly Ala Thr Leu Asp Glu Thr Pro He His Asn Val Asn Leu Val 
-355 -350 -345 -340 

GCT GAG CAT TTT GGC GAC ATA AGG CTT GAT ATG GTT GAC AAG GAG TTA 336 
Ala Glu His Phe Gly Asp He Arg Leu Asp Met Val Asp Lys Glu Leu 

-335 -330 -325 

CTT GAC AAA CAG CAC TTA TAC CTC AAG AGA CCA ATA GAA TGT TAC TTT 384 
Leu Asp Lys Gin His Leu Tyr Leu Lys Arg Pro He Glu Cys Tyr Phe 

-320 -315 -310 

GTA AAG GAT GCT GGT CAG AAG GTG ATG AGG ATT GAT CTA ACA CCC CAC 432 
Val Lys Asp Ala Gly Gin Lys Val Met Arg He Asp Leu Thr Pro His 

-305 -300 -295 

AAC CCA TTG TTG GCA AGC GAT GTT AGC ACA ACC ATA ATG GGT TAT CCT 480 
Asn Pro Leu Leu Ala Ser Asp Val Ser Thr Thr He Met Gly Tyr Pro 

-290 -285 -280 

GAG AGA GAA GGT GAA CTC CGT CAA ACT GGA AAG GCA AGG TTA GTC GAC 528 
Glu Arg Glu Gly Glu Leu Arg Gin Thr Gly Lys Ala Arg Leu Val Asp 
-275 -270 -265 -260 

CCA TCA GAG TTG CCC GCG CGG AAT GAG GAT ATT GAT GCA GAG TTT GAG 576 
Pro Ser Glu Leu Pro Ala Arg Asn Glu Asp He Asp Ala Glu Phe Glu 

-255 -250 -245 

AGT CTA AAT CGC ATA AGT GGT TTG CGC GAC TAT AAT CCC ATT TCA CAA 624 
Ser Leu Asn Arg lie Ser Gly Leu Arg Asp Tyr Asn Pro He Ser Gin 

-240 -235 -230 



(23) 



W1 0-3091 93 



AAT GTT TGC TTG CTA ACA AAT GAG TCA GAA GGC CAT AGA GAG AAG ATG 672 
Asn Val Cys Leu Leu Thr Asn Glu Ser Glu Gly His Arg Glu Lys Met 

-225 " -220 -215 

TTT GGA ATT GGA TAT GGT TCA GTG ATC ATT ACA AAT CAA CAT CTG TTC 720 
Phe Gly He Gly Tyr Gly Ser Val He He Thr Asn Gin His Leu Phe 

-210 -205 -200 

AGA AGG AAT AAT GGG GAG TTA TCA ATT CAA TCC AAG CAT GGC TAC TTC 768 
Arg Arg Asn Asn Gly Glu Leu Ser lie Gin Ser Lys His Gly Tyr Phe 
-195 -190 -185 -180 

AGA TGC CGC AAC ACC ACA AGC TTG AAG ATG CTG CCT TTG GAG GGA CAT 816 
Arg Cys Arg Asn Thr Thr Ser Leu Lys Met Leu Pro Leu Glu Gly His 

-175 -170 -165 

GAC ATT TTG TTG ATT CAG TTA CCA AGG GAC TTT CCA GTG TTT CCA CAA 864 
Asp lie Leu Leu He Gin Leu Pro Arg Asp Phe Pro Val Phe Pro Gin 

-160 -155 -150 

AAG ATT CGC TTT AGG GAG CCA AGA GTG GAT GAC AAA ATT GTT TTG GTC 912 
Lys He Arg Phe Arg Glu Pro Arg Val Asp Asp Lys He Val Leu Val 

-145 -140 -135 

AGC ACA AAT TTC CAG GAA AAG AGT TCC TCG AGC ACG GTC TCA GAG TCC 960 
Ser Thr Asn Phe Gin Glu Lys Ser Ser Ser Ser Thr Val Ser Glu Ser 

-130 -125 -120 

AGT AAC ATT TCA AGA GTG CAG TCA GCC AAT TTC TAC AAG CAT TGG ATC 1008 
Ser Asn He Ser Arg Val Gin Ser Ala Asn Phe Tyr Lys His Trp lie 
-115 -110 -105 -100 

TCA ACA GTA GCA GGA CAC TGT GGA AAC CCT ATG GTT TCG ACT AAA GAT 1056 
Ser Thr Val Ala Gly His Cys Gly Asn Pro Met Val Ser Thr Lys Asp 

-95 -90 -85 

GGA TTT ATT GTA GGT ATC CAC AGT CTT GCT TCA TTG ACA GGC GAC GTT 1104 
Gly Phe He Val Gly He His Ser Leu Ala Ser Leu Thr Gly Asp Val 

-80 -75 -70 

AAC ATC TTC ACA AGC TTT CCG CCG CAG TTT GAG AAC AAA TAT CTA CAG 1152 
Asn He Phe Thr Ser Phe Pro Pro Gin Phe Glu Asn Lys Tyr Leu Gin 

-65 -60 -55 

AAG CTC AGT GAA CAC ACA TGG TGT AGT GGA TGG AAA CTA AAT CTT GGA 1200 
Lys Leu Ser Glu His Thr Trp Cys Ser Gly Trp Lys Leu Asn Leu Gly 

-50 -45 -40 

AAG ATT AGT TGG GGT GGA ATC AAC ATT GTG GAG GAT GCA CCT GAA GAG 1248 
Lys He Ser Trp Gly Gly He Asn He Val Glu Asp Ala Pro Glu Glu 
-35 -30 -25 -20 

CCC TTT ATA ACA TCC AAG ATG GCA AGC CTT CTT AGT GAT TTG AAT TGT 12% 
Pro Phe He Thr Ser Lys Met Ala Ser Leu Leu Ser Asp Leu Asn Cys 

-15 -10 -5 

TCA TTC CAA GCA AAG CTA CTA AAA ATG AAC GGC CCT GAA GAT CTT CCC 1344 
Ser Phe Gin Ala Lys Leu Leu Lys Met Asn Gly Pro Glu Asp Leu Pro 

1 5 10 

AAG TCC TAT GAC TAT GAC CTT ATC ATC ATT GGA GGT GGC TCA GGA GGT 1392 
Lys Ser Tyr Asp Tyr Asp Leu He He He Gly Gly Gly Ser Gly Gly 

15 20 25 

CTG GCA GCT GCT AAG GAG GCA GCC CAA TAT GGC AAG AAG GTG ATG GTC 1440 
Leu Ala Ala Ala Lys Glu Ala Ala Gin Tyr Gly Lys Lys Val Met Val 
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30 

CTG GAC TTT GTC 
Leu Asp Phe Val 



GGA ACA 
Gly Thr 

GCA GCT 
Ala Ala 

AAA GTC 
Lys Val 
95 

GTA CAG 
Val Gin 
110 

CGG GAG 
Arg Glu 

CCT CAC 
Pro His 

TCA GCA 
Ser Ala 

GGC ATC 
Gly He 
175 
TCC TTG 
Ser Leu 
190 

GTC GCT 
Val Ala 

ACT GTT 
Thr Val 

GCC AAC 
Ala Asn 

AGA CAG 
Arg Gin 
255 
GGC CGA 
Gly Arg 
270 

GAA GGA 
Glu Gly 



TGT GTG 
Cys Val 
65 

TTG TTA 
Leu Leu 
80 
GAG GAG 
Glu Glu 

AAT CAC 
Asn His 

AAA AAA 
Lys Lys 

AGG ATT 
Arg He 
145 
GAG AGA 
Glu Arg 
160 

CCT GGT 
Pro Gly 

CCT TAC 
Pro Tyr 

TTG GAG 
Leu Glu 

ATG GTT 
Met Val 
225 
AAA ATT 
Lys He 
240 

TTC GTA 
Phe Val 



35 

ACT CCC 
Thr Pro 
50 

AAT GTG 
Asn Val 

GGA CAA 
Gly Gin 

ACA GTT 
Thr Val 

ATT GGC 
He Gly 
115 
GTC GTC 
Val Val 
130 

AAG GCA 
Lys Ala 

TTT CTC 
Phe Leu 

GAC AAA 

Asp Lys 

TGC COG 
Cys Pro 
195 
TGC GCT 
Cys Ala 
210 

AGG TCC 
Arg Ser 

GGT GAA 
Gly Glu 

CCA ATT 
Pro He 



ACC CCT 
Thr Pro 

GGT TGC 
Gly Cys 

GCC CTG 
Ala Leu 
85 

AAG CAT 
Lys His 
100 

TCT TTG 
Ser Leu 

TAT GAG 
Tyr Glu 

ACA AAT 
Thr Asn 

ATT GCC 
He Ala 
165 
GAA TAC 
Glu Tyr 
180 

GGT AAG 
Gly Lys 

GGA TTT 
Gly Phe 

ATT CTT 
He Leu 

CAC ATG 
His Met 
245 
AAA GTT 
Lys Val 
260 

GCT CAG 
Ala Gin 



CTC AGA GTA GTA 
Leu Arg Val Val 
275 

GAA TAT AAT ACG GTG ATG 
Glu Tyr Asn Thr Val Met 
290 

ACA AGA AAA ATT GGC TTA GAA ACC 



40 

CTT GGA ACT 
Leu Gly Thr 
55 

ATA CCT AAA 
He Pro Lys 
70 

CAA GAC TCT 
Gin Asp Ser 

GAT TGG GAC 
Asp Trp Asp 

AAT TGG GGC 
Asn Trp Gly 
120 

AAT GCT TAT 
Asn Ala Tyr 

135 
AAT AAA GGC 
Asn Lys Gly 
150 

ACT GGT GAA 
Thr Gly Glu 

TGC ATC AGC 
Cys He Ser 

ACC CTG GTT 
Thr Leu Val 
200 

CTT GCT GGT 
Leu Ala Gly 

215 
CTT AGA GGA 
Leu Arg Gly 
230 

GAA GAA CAT 
Glu Glu His 

GAA CAA ATT 
Glu Gin He 

TCC ACC AAT 
Ser Thr Asn 
280 

CTG GCA ATA 
Leu Ala He 

295 
GTA GGG GTG 



AGA TGG GGT 
Arg Trp Gly 

AAA CTG ATG 
Lys Leu Met 
75 

OGA AAT TAT 
Arg Asn Tyr 
90 

AGA ATG ATA 
Arg Met He 
105 

TAC CGA GTA 
Tyr Arg Val 

GGG CAA TTT 
Gly Gin Phe 

AAA GAA AAA 
Lys Glu Lys 
155 

AGA CCA CGT 
Arg Pro Arg 

170 
AGT GAT GAT 
Ser Asp Asp 
185 

GTT GGA GCA 
Val Gly Ala 

ATT GGT TTA 
He Gly Leu 

TTT GAC CAG 
Phe Asp Gin 
235 

GGC ATC AAG 
Gly He Lys 

250 
GAA GCA GGG 
Glu Ala Gly 
265 

AGT GAG GAA 
Ser Glu Glu 

GGA AGA GAT 
Gly Arg Asp 

AAG ATA AAT 



45 

CTT GGA 
Leu Gly 
60 

CAT CAA 
His Gin 

GGA TGG 
Gly Trp 

GAA GCT 
Glu Ala 

GCT CTG 
Ala Leu 
125 
ATT GGT 
He Gly 
140 

ATT TAT 
He Tyr 

TAC TTG 
Tyr Leu 

CTT TTC 
Leu Phe 

TCC TAT 
Ser Tyr 
205 
GAC GTC 
Asp Val 
220 

GAC ATG 
Asp Met 

TTT ATA 
Phe He 

ACA CCA 
Thr Pro 

ATC ATT 
He He 
285 
GCT TGC 
Ala Cys 
300 

GAA AAG 



1488 



1536 



1584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



2160 



2208 



2256 



(2^7 



# 1 0-309 1 93 



E*iJ## : 3 
Efll^SS : 2 8 7 8 

e^kos : mst 

meow : Z*0 

EWOffiS : cDNA to mRNA 
yvf jtfHr7M ^/U : No 
TV^-tr^X : No 



Thr Arg L:s He Gly Leu Glu Thr Val Gly Val Lys lie Asn Glu Lys 

305 310 315 

ACT GGA AAA ATA CCT GTC ACA GAT GAA GAA CAG ACC AAT GTG CCT TAC 2304 
Thr Gly ^ys He Pro Val Thr Asp Glu Glu Gin Thr Asn Val Pro Tyr 

320 325 330 

ATC TAT GCC ATT GGC GAT ATA TTG GAG GAT AAG GTG GAG CTC ACC CCA 2352 
lie Tyr Ala He Gly Asp He Leu Glu Asp Lys Val Glu Leu Thr Pro 

335 340 345 

GTT GCA ATC CAG GCA GGA AGA TTG CTG GCT CAG AGG CTC TAT GCA GGT 2400 
Val Ala He Gin Ala Gly Arg Leu Leu Ala Gin Arg Leu Tyr Ala Gly 
350 355 360 365 

TCC ACT GTC AAG TGT GAC TAT GAA AAT GTT CCA ACC ACT GTA TTT ACT 2448 
Ser Thr Val Lys Cys Asp Tyr Glu Asn Val Pro Thr Thr Val Phe Thr 

370 375 380 

CCT TTG GAA TAT GGT GCT TGT GGC CTT TCT GAG GAG AAA GCT GTG GAG 24% 
Pro Leu Glu Tyr Gly Ala Cys Gly Leu Ser Glu Glu Lys Ala Val Glu 

385 390 395 

AAG TTT GGG GAA GAA AAT ATT GAG GTT TAC CAT AGT TAC TTT TGG CCA 2544 
Lys Phe Gly Glu Glu Asn He Glu Val Tyr His Ser Tyr Phe Trp Pro 

400 405 410 

TTG GAA TGG ACG ATT CCG TCA AGA GAT AAC AAC AAA TGT TAT GCA AAA 2592 
Leu Glu Trp Thr He Pro Ser Arg Asp Asn Asn Lys Cys Tyr Ala Lys 

415 420 425 

ATA ATC TGT AAT ACT AAA GAC AAT GAA CGT GTT GTG GGC TTT CAC GTA 2640 
He He Cys Asn Thr Lys Asp Asn Glu Arg Val Val Gly Phe His Val 
430 435 440 445 

CTG GGT CCA AAT GCT GGA GAA GTT ACA CAA GGC TTT GCA GCT GCG CTC 2688 
Leu Gly Pro Asn Ala Gly Glu Val Thr Gin Gly Phe Ala Ala Ala Leu 

450 455 . 460 

AAA TGT GGA CTG ACC AAA AAG CAG CTG GAC AGC ACA ATT GGA ATC CAC 2736 
Lys Cys Gly Leu Thr Lys Lys Gin Leu Asp Ser Thr He Gly He His 

465 470 475 

CCT GTC TGT GCA GAG GTA TTC ACA ACA TTG TCT GTG ACC AAG CGC TCT 2784 
Pro Val Cys Ala Glu Val Phe Thr Thr Leu Ser Val Thr Lys Arg Ser 

480 485 490 

GGG GCA AGC ATC CTC CAG GCT GGC TGC TGA GGT TAACATCGGT TGCAGGTCTG 2837 
Gly Ala Ser lie Leu Gin Ala Gly Cys Xaa Gly 

495 500 
CACCAATCTT AACCTAATGG CGCCTCGAGT CTAGA 2872 

: CDS 



#£{2H: 1..2817 

W8L*^t : mat peptide 
mEiSA : 1306.. 2817 

EffiSrSWW : stem loop 
#3E<ifi : 2814.. 2858 
WaSrft^L*:**: P 



EW 

ATG GGG AAA AGT AAG AGA ACA AGA CAA AAG TTG AAG TTC AGA GCG GCA 



48 
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Met Gly Lys Ser Lys Arg Thr Arg Gin Lys Leu Lys Phe Arg Ala Ala 
-435 -430 -425 -420 

AGA GAC ATG AAG GAT CGT TAT GAA GTG CAT GCC GAT GAG GGG ACT TTA 96 
Arg Asp Met Lys Asp Arg Tyr Glu Val His Ala Asp Glu Gly Thr Leu 

-415 -410 -405 

GTG GAA AAT TTT GGA ACT CGT TAT TCA AAG AAA GGC AAG ACA AAA GGT 144 
Val Glu Asn Phe Gly Thr Arg Tyr Ser Lys Lys Gly Lys Thr Lys Gly 

-400 -395 -390 

ACT GTT GTG GGT TTG GGT GCA AAA ACA AGA CGG TTC ACT AAC ATG TAT 192 
Thr Val Val Gly Leu Gly Ala Lys Thr Arg Arg Phe Thr Asn Met Tyr 

-385 -380 -375 

GGT TTT GAC CCC ACG GAG TAT TCA TTT GCT AGG TAT CTT GAT CCA ATC 240 
Gly Phe Asp Pro Thr Glu Tyr Ser Phe Ala Arg Tyr Leu Asp Pro He 

-370 -365 -360 

ACG GGT GCA ACA TTG GAT GAA ACC CCA ATT CAC AAT GTA AAT TTG GTT 288 
Thr Gly Ala Thr Leu Asp Glu Thr Pro He His Asn Val Asn Leu Val 
-355 -350 -345 -340 

GCT GAG CAT TTT GGC GAC ATA AGG CTT GAT ATG GTT GAC AAG GAG TTA 336 
Ala Glu His Phe Gly Asp lie Arg Leu Asp Met Val Asp Lys Glu Leu 

-335 -330 -325 

CTT GAC AAA CAG CAC TTA TAC CTC AAG AGA CCA ATA GAA TGT TAC TTT 384 
Leu Asp Lys Gin His Leu Tyr Leu Lys Arg Pro lie Glu Cys Tyr Phe 

-320 -315 -310 

GTA AAG GAT GCT GGT CAG AAG GTG ATG AGG ATT GAT CTA ACA CCC CAC 432 
Val Lys Asp Ala Gly Gin Lys Val Met Arg He Asp Leu Thr Pro His 

-305 -300 -295 

AAC CCA TTG TTG GCA AGC GAT GTT AGC ACA ACC ATA ATG GGT TAT CCT 480 
Asn Pro Leu Leu Ala Ser Asp Val Ser Thr Thr He Met Gly Tyr Pro 

-290 -285 -280 

GAG AGA GAA GGT GAA CTC CGT CAA ACT GGA AAG GCA AGG TTA GTC GAC 528 
Glu Arg Glu Gly Glu Leu Arg Gin Thr Gly Lys Ala Arg Leu Val Asp 
-275 -270 -265 -260 

CCA TCA GAG TTG CCC GCG CGG AAT GAG GAT ATT GAT GCA GAG TTT GAG 576 
Pro Ser Glu Leu Pro Ala Arg Asn Glu Asp He Asp Ala Glu Phe Glu 

-255 -250 -245 

AGT CTA AAT CGC ATA AGT GGT TTG CGC GAC TAT AAT CCC ATT TCA CAA 624 
Ser Leu Asn Arg lie Ser Gly Leu Arg Asp Tyr Asn Pro He Ser Gin 

-240 -235 -230 

AAT GTT TGC TTG CTA ACA AAT GAG TCA GAA GGC CAT AGA GAG AAG ATG 672 
Asn Val Cys Leu Leu Thr Asn Glu Ser Glu Gly His Arg Glu Lys Met 

-225 -220 -215 

TTT GGA ATT GGA TAT GGT TCA GTG ATC ATT ACA AAT CAA CAT CTG TTC 720 
Phe Gly He Gly Tyr Gly Ser Val He He Thr Asn Gin His Leu Phe 

-210 -205 -200 

AGA AGG AAT AAT GGG GAG TTA TCA ATT CAA TCC AAG CAT GGC TAC TTC 768 
Arg Arg Asn Asn Gly Glu Leu Ser He Gin Ser Lys His Gly Tyr Phe 
-195 -190 -185 -180 

AGA TGC CGC AAC ACC ACA AGC TTG AAG ATG CTG CCT TTG GAG GGA CAT 816 



(27) 
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Arg Cys Arg \si: Thr Thr Ser Leu Lys Met Leu Pro Leu Glu Gly His 

^175 -170 -165 

GAC ATT TTG T G ATT CAG TTA CCA AGG GAC TTT CCA GTG TTT CCA CAA 864 
Asp He Leu L< u lie Gin Leu Pro Arg Asp Phe Pro Val Phe Pro Gin 

-60 -155 -150 

AAG ATT CGC T' T AGG. GAG CCA AGA GTG GAT GAC AAA ATT GTT TTG GTC 912 
Lys lie Arg PI e Arg "ilu Pro Arg Val Asp Asp Lys lie Val Leu Val 

-145 -140 -135 

AGC ACA AAT TTC CAG GAA AAG AGT TCC TCG AGC ACG GTC TCA GAG TCC 960 
Ser Thr Asn Phe Gin Glu Lys Ser Ser Ser Ser Thr Val Ser Glu Ser 

-130 -125 -120 

AGT AAC ATT TCA AGA GTG CAG TCA GCC AAT TTC TAC AAG CAT TGG ATC 1008 
Ser Asn He Ser Arg Val Gin Ser Ala Asn Phe Tyr Lys His Trp He 
-115 -110 -105 -100 

TCA ACA GTA GCA GGA CAC TGT GGA AAC CCT ATG GTT TCG ACT AAA GAT 1056 
Ser Thr Val Ala Gly His Cys Gly Asn Pro Met Val Ser Thr Lys Asp 

-95 -90 -85 

GGA TTT ATT GTA GGT ATC CAC AGT CTT GCT TCA TTG ACA GGC GAC GTT 1104 
Gly Phe He Val Gly He His Ser Leu Ala Ser Leu Thr Gly Asp Val 

-80 -75 -70 

AAC ATC TTC ACA AGC TTT CCG CCG CAG TTT GAG AAC AAA TAT CTA CAG 1152 
Asn He Phe Thr Ser Phe Pro Pro Gin Phe Glu Asn Lys Tyr Leu Gin 

-65 -60 -55 

AAG CTC AGT GAA CAC ACA TGG TGT AGT GGA TGG AAA CTA AAT CTT GGA 1200 
Lys Leu Ser Glu His Thr Trp Cys Ser Gly Trp Lys Leu Asn Leu Gly 

-50 -45 -40 

AAG ATT AGT TGG GGT GGA ATC AAC ATT GTG GAG GAT GCA CCT GAA GAG 1248 
Lys lie Ser Trp Gly Gly He Asn lie Val Glu Asp Ala Pro Glu Glu 
^35 -30 -25 -20 

CCC TTT ATA ACA TCC AAG ATG GCA AGC CTT CTT AGT GAT TTG AAT TGT 12% 
Pro Phe He Thr Ser Lys Met Ala Ser Leu Leu Ser Asp Leu Asn Cys 

-15 -10 -5 

TCA TTC CAA GCA AAG CTA CTA AAA ATG AAC GGC CCT GAA GAT CTT CCC 1344 
Ser Phe Gin Ala Lys Leu Leu Lys Met Asn Gly Pro Glu Asp Leu Pro 

1 5 10 

AAG TCC TAT GAC TAT GAC CTT ATC ATC ATT GGA GGT GGC TCA GGA GGT 1392 
Lys Ser Tyr Asp Tyr Asp Leu He He He Gly Gly Gly Ser Gly Gly 

15 20 25 

CTG GCA GCT GCT AAG GAG GCA GCC CAA TAT GGC AAG AAG GTG ATG GTC 1440 
Leu Ala Ala Ala Lys Glu Ala Ala Gin Tyr Gly Lys Lys Val Met Val 
30 35 40 45 

CTG GAC TTT GTC ACT CCC ACC CCT CTT GGA ACT AGA TGG GGT CTT GGA 1488 
Leu Asp Phe Val Thr Pro Thr Pro Leu Gly Thr Arg Trp Gly Leu Gly 

50 55 60 

GGA ACA TGT GTG AAT GTG GGT TGC ATA CCT AAA AAA CTG ATG CAT CAA 1536 
Gly Thr Cys Val Asn Val Gly Cys He Pro Lys Lys Leu Met His Gin 

65 70 75 

GCA GCT TTG TTA GGA CAA GCC CTG CAA GAC TCT CGA AAT TAT GGA TGG 1584 
Ala Ala Leu Leu Gly Gin Ala Leu Gin Asp Ser Arg Asn Tyr Gly Trp 
80 85 90 
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AAA GTC GAG GAG ACA GTT AAG CAT GAT TGG GAC AGA ATG ATA GAA GCT 1632 
Lys Val Glu Glu Thr Val Lys His Asp Trp Asp Arg Met He Glu Ala 

95 100 105 

GTA CAG AAT CAC ATT GGC TCT TTG AAT TGG GGC TAC CGA GTA GCT CTG 1680 
Val Gin Asn His lie Gly Ser Leu Asn Trp Gly Tyr Arg Val Ala Leu 
110 115 120 125 

CGG GAG AAA AAA GTC GTC TAT GAG AAT GCT TAT GGG CAA TTT ATT GGT 1728 
Arg Glu Lys Lys Val Val Tyr Glu Asn Ala Tyr Gly Gin Phe He Gly 

130 135 140 

CCT CAC AGG ATT AAG GCA ACA AAT AAT AAA GGC AAA GAA AAA ATT TAT 1776 
Pro His Arg He Lys Ala Thr Asn Asn Lys Gly Lys Glu Lys He Tyr 

145 150 155 

TCA GCA GAG AGA TTT CTC ATT GCC ACT GGT GAA AGA CCA CGT TAC TTG 1824 
Ser Ala Glu Arg Phe Leu He Ala Thr Gly Glu Arg Pro Arg Tyr Leu 

160 165 170 

GGC ATC CCT GGT GAC AAA GAA TAC TGC ATC AGC AGT GAT GAT CTT TTC 1872 
Gly He Pro Gly Asp Lys Glu Tyr Cys He Ser Ser Asp Asp Leu Phe 

175 180 185 

TCC TTG CCT TAC TGC CCG GGT AAG ACC CTG GTT GTT GGA GCA TCC TAT 1920 
Ser Leu Pro Tyr Cys Pro Gly Lys Thr Leu Val Val Gly Ala Ser Tyr 
190 195 200 205 

GTC GCT TTG GAG TGC GCT GGA TTT CTT GCT GGT ATT GGT TTA GAC GTC 1968 
Val Ala Leu Glu Cys Ala Gly Phe Leu Ala Gly He Gly Leu Asp Val 

210 215 220 

ACT GTT ATG GTT AGG TCC ATT CTT CTT AGA GGA TTT GAC CAG GAC ATG 2016 
Thr Val Met Val Arg Ser lie Leu Leu Arg Gly Phe Asp Gin Asp Met 

225 230 235 

GCC AAC AAA ATT GGT GAA CAC ATG GAA GAA CAT GGC ATC AAG TTT ATA 2064 
Ala Asn Lys He Gly Glu His Met Glu Glu His Gly He Lys Phe He . 

240 245 250 

AGA CAG TTC GTA CCA ATT AAA GTT GAA CAA ATT GAA GCA GGG ACA CCA 2112 
Arg Gin Phe Val Pro He Lys Val Glu Gin He Glu Ala Gly Thr Pro 

255 260 265 

GGC CGA CTC AGA GTA GTA GCT CAG TCC ACC AAT AGT GAG GAA ATC ATT 2160 
Gly Arg Leu Arg Val Val Ala Gin Ser Thr Asn Ser Glu Glu He He 
270 275 280 285 

GAA GGA GAA TAT AAT ACG GTG ATG CTG GCA ATA GGA AGA GAT GCT TGC 2208 
Glu Gly Glu Tyr Asn Thr Val Met Leu Ala He Gly Arg Asp Ala Cys 

290 295 300 

ACA AGA AAA ATT GGC TTA GAA ACC GTA GGG GTG AAG ATA AAT GAA AAG 2256 
Thr Arg Lys He Gly Leu Glu Thr Val Gly Val Lys He Asn Glu Lys 

305 310 315 

ACT GGA AAA ATA CCT GTC ACA GAT GAA GAA CAG ACC AAT GTG CCT TAC 2304 
Thr Gly Lys He Pro Val Thr Asp Glu Glu Gin Thr Asn Val Pro Tyr 

320 325 330 

ATC TAT GCC ATT GGC GAT ATA TTG GAG GAT AAG GTG GAG CTC ACC CCA 2352 
He Tyr Ala He Gly Asp He Leu Glu Asp Lys Val Glu Leu Thr Pro 

335 340 345 

GTT GCA ATC CAG GCA GGA AGA TTG CTG GCT CAG AGG CTC TAT GCA GGT 2400 
Val Ala He Gin Ala Gly Arg Leu Leu Ala Gin Arg Leu Tyr Ala Gly 
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: 3 3 



EflfcOftS : 3 9 



350 355 360 365 

TCC ACT GTC AAG TGT GAC TAT GAA AAT GTT CCA ACC ACT GTA TTT ACT 2448 

Ser Thr Val Lys Cys Asp Tyr Glu Asn Val Pro Thr Thr Val Phe Thr 

370 375 380 

CCT TTG GAA TAT GGT GCT TGT GGC CTT TCT GAG GAG AAA GCT GTG GAG 24% 
Pro Leu Glu Tyr Gly Ala Cys Gly Leu Ser Glu Glu Lys Ala Val Glu 

385 390 395 

AAG TTT GGG GAA GAA AAT ATT GAG GTT TAC CAT AGT TAC TTT TGG CCA 2544 
Lys Phe Gly Glu Glu Asn He Glu Val Tyr His Ser Tyr Phe Trp Pro 

400 405 410 

TTG GAA TGG ACG ATT CCG TCA AGA GAT AAC AAC AAA TGT TAT GCA AAA 2592 
Leu Glu Trp Thr He Pro Ser Arg Asp Asn Asn Lys Cys Tyr Ala Lys 

415 420 425 

ATA ATC TGT AAT ACT AAA GAC AAT GAA CGT GTT GTG GGC TTT CAC GTA 2640 
He lie Cys Asn Thr Lys Asp Asn Glu Arg Val Val Gly Phe His Val 
430 435 440 445 

CTG GGT CCA AAT GCT GGA GAA GTT ACA CAA GGC TTT GCA GCT GCG CTC 2688 
Leu Gly Pro Asn Ala Gly Glu Val Thr Gin Gly Phe Ala Ala Ala Leu 

450 455 460 

AAA TGT GGA CTG ACC AAA AAG CAG CTG GAC AGC ACA ATT GGA ATC CAC 2736 
Lys Cys Gly Leu Thr Lys Lys Gin Leu Asp Ser Thr He Gly He His 

465 470 . 475 

CCT GTC TGT GCA GAG GTA TTC ACA ACA TTG TCT GTG ACC AAG CGC TCT 2784 
Pro Val Cys Ala Glu Val Phe Thr Thr Leu Ser Val Thr Lys Arg Ser 

480 485 490 

GGG GCA AGC ATC CTC CAG GCT GGC TGC TGA GGT TAACAACGGT AGC A AGT CTT 2837 
Gly Ala Ser He Leu Gin Ala Gly Cys Xaa Gly 

495 500 
GCTCCAACAT TTGTTAGACC TGCAGCGCTC TCGAGTCTAG A 2878 

ffi?'J^ffi?S : mRNA 
yWjtf-feT- 4 Jl)V : Yes 
T>^*z>X : No 



mm 

CAUCGGUUGC AGGUCUGCAC CAAUCNNNNN NUD 



33 



S&l&Wfc : mRNA 

tK-^tM il)V : Yes 

ryftyx : No 



aw 



CAACGGUAGC AAGUCUUGCU CCAACAUUUG NNNNNNNUD 



39 



-tf-trxyx (Homo sapines) 



lii^JcOft? : 1 6 5 6 

H?'JCOS^ : cDNA to mRNA 
itf-fe-f -f fli\/ : No 

Ty^-^y^ : No 



*L)V?-i y : KM-102 

wa*a-rE# = cds 

#ft©S: 1..1653 

Z^tiZ^ : mat peptide 
70.. 1653 
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ATG TCA TGT GAG GAC GGT CGG GCC CTG GAA GGA ACG CTC TCG GAA TTG 48 

Met Ser Cys Glu Asp Gly Arg Ala Leu Glu Gly Thr Leu Ser Glu Leu 

-23 -20 -15 -10 

GCC GCG GAA ACC GAT CTG CCC GTT GTG TTT GTG AAA CAG AGA AAG ATA 96 

Ala Ala Glu Thr Asp Leu Pro Val Val Phe Val Lys Gin Arg Lys He 

-5 1 5 

GGC GGC CAT GGT CCA ACC TTG AAG GCT TAT CAG GAG GGC AGA CTT CAA 144 

Gly Gly His Gly Pro Thr Leu Lys Ala Tyr Gin Glu Gly Arg Leu Gin 
10 15 20 25 

AAG CTA CTA AAA ATG AAC GGC CCT GAA GAT CTT CCC AAG TCC TAT GAC 192 

Lys Leu Leu Lys Met Asn Gly Pro Glu Asp Leu Pro Lys Ser Tyr Asp 

30 35 40 

TAT GAC CTT ATC ATC ATT GGA GGT GGC TCA GGA GGT CTG GCA GCT GCT 240 

Tyr Asp Leu He He He Gly Gly Gly Ser Gly Gly Leu Ala Ala Ala 

45 50 55 

AAG GAG GCA GCC CAA TAT GGC AAG AAG GTG ATG GTC CTG GAC TTT GTC 288 

Lys Glu Ala Ala Gin Tyr Gly Lys Lys Val Met Val Leu Asp Phe Val 

60 65 70 

ACT CCC ACC CCT CTT GGA ACT AGA TGG GGT CTT GGA GGA ACA TGT GTG 336 

Thr Pro Thr Pro Leu Gly Thr Arg Trp Gly Leu Gly Gly Thr Cys Val 

75 80 85 

AAT GTG GGT TGC ATA CCT AAA AAA CTG ATG CAT CAA GCA GCT TTG TTA 384 

Asn Val Gly Cys He Pro Lys Lys Leu Met His Gin Ala Ala Leu Leu 

90 95 100 105 

GGA CAA GCC CTG CAA GAC TCT CGA AAT TAT GGA TGG AAA GTC GAG GAG 432 

Gly Gin Ala Leu Gin Asp Ser Arg Asn Tyr Gly Trp Lys Val Glu Glu 

110 115 120 

ACA GTT AAG CAT GAT TGG GAC AGA ATG ATA GAA GCT GTA CAG AAT CAC 480 

Thr Val Lys His Asp Trp Asp Arg Met He Glu Ala Val Gin Asn His 

125 130 135 

ATT GGC TCT TTG AAT TGG GGC TAC CGA GTA GCT CTG CGG GAG AAA AAA 528 

He Gly Ser Leu Asn Trp Gly Tyr Arg Val Ala Leu Arg Glu Lys Lys 

140 145 150 

GTC GTC TAT GAG AAT GCT TAT GGG CAA TTT ATT GGT CCT CAC AGG ATT 576 

Val Val Tyr Glu Asn Ala Tyr Gly Gin Phe He Gly Pro His Arg He 

155 160 165 

AAG GCA ACA AAT AAT AAA GGC AAA GAA AAA ATT TAT TCA GCA GAG AGA 624 

Lys Ala Thr Asn Asn Lys Gly Lys Glu Lys He Tyr Ser Ala Glu Arg 

170 175 180 185 

TTT CTC ATT GCC ACT GGT GAA AGA CCA CGT TAC TTG GGC ATC CCT GGT 672 

Phe Leu He Ala Thr Gly Glu Arg Pro Arg Tyr Leu Gly He Pro Gly 

190 195 200 

GAC AAA GAA TAC TGC ATC AGC AGT GAT GAT CTT TTC TCC TTG CCT TAC 720 

Asp Lys Glu Tyr Cys He Ser Ser Asp Asp Leu Phe Ser Leu Pro Tyr 

205 210 215 

TGC CCG GGT AAG ACC CTG GTT GTT GGA GCA TCC TAT GTC GCT TTG GAG 768 

Cys Pro Gly Lys Thr Leu Val Val Gly Ala Ser Tyr Val Ala Leu Glu 

220 225 230 

TGC GCT GGA TTT CTT GCT GGT ATT GGT TTA GAC GTC ACT GTT ATG GTT 816 
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Cys Ala Gly Phe 
235 

AGG TCC ATT CTT 
Arg Ser He Leu 
250 

GGT GAA CAC ATG 
Gly Glu His Met 



Leu Ala Gly He Gly Leu 
240 

GGA TTT GAC CAG 
Gly Phe Asp Gin 



CCA ATT 
Pro He 

GTA GTA 
Val Val 

AAT ACG 
Asn Thr 
315 
GGC TTA 
Gly Leu 
330 

CCT GTC 
Pro Val 

GGC GAT 
Gly Asp 

GCA GGA 
Ala Gly 

TGT GAC 
Cys Asp 
395 
GGT GCT 
Gly Ala 
410 

GAA AAT 
Glu Asn 

ATT CCG 
He Pro 

ACT AAA 
Thr Lys 

GCT GGA 
Ala Gly 
475 
ACC AAA 
Thr Lys 
490 



AAA GTT 
Lys Val 
285 
GCT CAG 
Ala Gin 
300 

GTG ATG 
Val Met 

GAA ACC 
Glu Thr 

ACA GAT 
Thr Asp 

ATA TTG 
He Leu 
365 
AGA TTG 
Arg Leu 
380 

TAT GAA 
Tyr Glu 

TGT GGC 
Cys Gly 

ATT GAG 
He Glu 

TCA AGA 
Ser Arg 
445 
GAC AAT 
Asp Asn 
460 

GAA GTT 
Glu Val 

AAG CAG 
Lys Gin 



CTT AGA 
Leu Arg 
255 
GAA GAA 
Glu Glu 
270 

GAA CAA 
Glu Gin 

TCC ACC 
Ser Thr 

CTG GCA 
Leu Ala 

GTA GGG 
Val Gly 
335 
GAA GAA 
Glu Glu 
350 

GAG GAT 
Glu Asp 

CTG GCT 
Leu Ala 

AAT GTT 
Asn Val 

CTT TCT 
Leu Ser 
415 
GTT TAC 
Val Tyr 
430 

GAT AAC 
Asp Asn 

GAA CGT 
Glu Arg 

ACA CAA 
Thr Gin 

CTG GAC 
Leu Asp 
495 



CAT GGC 
His Gly 

ATT GAA 
lie Glu 

AAT AGT 
Asn Ser 
305 
ATA GGA 
lie Gly 
320 

GTG AAG 
Val Lys 

CAG ACC 
Gin Thr 

AAG GTG 
Lys Val 

CAG AGG 
Gin Arg 
385 
CCA ACC 
Pro Thr 
400 

GAG GAG 
Glu Glu 

CAT AGT 
His Ser 

AAC AAA 
Asn Lys 

GTT GTG 
Val Val 
465 
GGC TTT 
Gly Phe 
480 

AGC ACA 
Ser Thr 



ATC AAG 
He Lys 
275 
GCA GGG 
Ala Gly 
290 

GAG GAA 
Glu Glu 

AGA GAT 
Arg Asp 

ATA AAT 
He Asn 

AAT GTG 
Asn Val 
355 
GAG CTC 
Glu Leu 
370 

CTC TAT 
Leu Tyr 

ACT GTA 
Thr Val 

AAA GCT 
Lys Ala 

TAC TTT 
Tyr Phe 
435 
TGT TAT 
Cys Tyr 
450 

GGC TTT 
Gly Phe 

GCA GCT 
Ala Ala 

ATT GGA 
He Gly 



Asp Val Thr Val 
245 

GAC ATG GCC AAC 
Asp Met Ala Asn 
260 

TTT ATA AGA CAG 
Phe He Arg Gin 



ACA CCA 
Thr Pro 

ATC ATT 
He He 

GCT TGC 
Ala Cys 
325 
GAA AAG 
Glu Lys 
340 

CCT TAC 
Pro Tyr 

ACC CCA 
Thr Pro 

GCA GGT 
Ala Gly 

TTT ACT 
Phe Thr 
405 
GTG GAG 
Val Glu 
420 

TGG CCA 
Trp Pro 

GCA AAA 
Ala Lys 

CAC GTA 
His Val 

GCG CTC 
Ala Leu 
485 
ATC CAC 
He His 
500 



GGC CGA 
Gly Arg 
295 
GAA GGA 
Glu Gly 
310 

ACA AGA 
Thr Arg 

ACT GGA 
Thr Gly 

ATC TAT 
He Tyr 

GTT GCA 
Val Ala 
375 
TCC ACT 
Ser Thr 
390 

CCT TTG 
Pro Leu 

AAG TTT 
Lys Phe 

TTG GAA 
Leu Glu 

ATA ATC 
lie He 
455 
CTG GGT 
Leu Gly 
470 

AAA TGT 
Lys Cys 

CCT GTC 
Pro Val 



Met Val 

AAA ATT 
Lys He 
265 
TTC GTA 
Phe Val 
280 

CTC AGA 
Leu Arg 

GAA TAT 
Glu Tyr 

AAA ATT 
Lys He 

AAA ATA 
Lys He 
345 
GCC ATT 
Ala He 
360 

ATC CAG 
lie Gin 

GTC AAG 
Val Lys 

GAA TAT 
Glu Tyr 

GGG GAA 
Gly Glu 
425 
TGG ACG 
Trp Thr 
440 

TGT AAT 

Cys Asn 

CCA AAT 
Pro Asn 

GGA CTG 
Gly Leu 

TGT GCA 
Cys Ala 
505 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



(32) 



Wm^l 0-20 9 1 9 3 



GAG GTA TTC ACA ACA TTG TCT GTG ACC AAG CGC TCT G G GCA AGC ATC 1632 
Glu Val Phe Thr Thr Leu Ser Val Thr Lys Arg Ser G y Ala Ser He 

510 515 520 

CTC CAG GCT GGC TGC TGA GGT TAA 1656 
Leu Gin Ala Gly Cys Xaa Gly 
525 

emoss : 5 5 1 m\comm m&m 

Met Ser Cys Glu Asp Gly Arg Ala Leu Glu Gly Thr Leu Ser Glu Leu 

-23 -20 -15 -10 

Ala Ala Glu Thr Asp Leu Pro Val Val Phe Val Lys Gin Arg Lys He 

-5 1 5 

Gly Gly His Gly Pro Thr Leu Lys Ala Tyr Gin Glu Gly Arg Leu Gin 
10 15 20 25 

Lys Leu Leu Lys Met Asn Gly Pro Glu Asp Leu Pro Lys Ser Tyr Asp 

30 35 40 

Tyr Asp Leu He He He Gly Gly Gly Ser Gly Gly Leu Ala Ala Ala 

45 50 55 

Lys Glu Ala Ala Gin Tyr Gly Lys Lys Val Met Val Leu Asp Phe Val 

60 65 70 

Thr Pro Thr Pro Leu Gly Thr Arg Trp Gly Leu Gly Gly Thr Cys Val 

75 80 85 

Asn Val Gly Cys He Pro Lys Lys Leu Met His Gin Ala Ala Leu Leu 
90 95 100 105 

Gly Gin Ala Leu Gin Asp Ser Arg Asn Tyr Gly Trp Lys Val Glu Glu 

110 115 120 

Thr Val Lys His Asp Trp Asp Arg Met He Glu Ala Val Gin Asn His 

125 130 135 

lie Gly Ser Leu Asn Trp Gly Tyr Arg Val Ala Leu Arg Glu Lys Lys 

140 145 150 

Val Val Tyr Glu Asn Ala Tyr Gly Gin Phe He Gly Pro His Arg He 

155 160 165 

Lys Ala Thr Asn Asn Lys Gly Lys Glu Lys He Tyr Ser Ala Glu Arg 
170 175 180 185 

Phe Leu He Ala Thr Gly Glu Arg Pro Arg Tyr Leu Gly He Pro Gly 

190 195 200 

Asp Lys Glu Tyr Cys He Ser Ser Asp Asp Leu Phe Ser Leu Pro Tyr 

205 210 215 

Cys Pro Gly Lys Thr Leu Val Val Gly Ala Ser Tyr Val Ala Leu Glu 

220 225 230 

Cys Ala Gly Phe Leu Ala Gly He Gly Leu Asp Val Thr Val Met Val 

235 240 245 

Arg Ser He Leu Leu Arg Gly Phe Asp Gin Asp Met Ala Asn Lys He 
250 255 260 265 

Gly Glu His Met Glu Glu His Gly He Lys Phe He Arg Gin Phe Val 

270 275 280 

Pro He Lys Val Glu Gin lie Glu Ala Gly Thr Pro Gly Arg Leu Arg 
285 290 295 



(33) 



mmW- 10-309193 



: 8 

1E?|J<7>*£ : 1 8 



SJ0»-§- : 9 
IE?iJW*$ : 2 4 



: 1 0 
iE?iJ<Oj|$ : 1 8 



1E?|J#-^ : 1 1 



Val Val Ala Gin Ser Thr Asn Ser Glu Glu He He Glu Gly Glu Tyr 

300 305 310 

Asn Thr Val Met Leu Ala He Gly Arg Asp Ala Cys Thr Arg Lys He 

315 320 325 

Gly Leu Glu Thr Val Gly Val Lys lie Asn Glu Lys Thr Gly Lys He 
330 335 340 345 

Pro Val Thr Asp Glu Glu Gin Thr Asn Val Pro Tyr lie Tyr Ala lie 

350 355 360 

Gly Asp He Leu Glu Asp Lys Val Glu Leu Thr Pro Val Ala He Gin 

365 370 375 

Ala Gly Arg Leu Leu Ala Gin Arg Leu Tyr Ala Gly Ser Thr Val Lys 

380 385 390 

Cys Asp Tyr Glu Asn Val Pro Thr Thr Val Phe Thr Pro Leu Glu Tyr 

395 400 405 

Gly Ala Cys Gly Leu Ser Glu Glu Lys Ala Val Glu Lys Phe Gly Glu 
410 415 420 425 

Glu Asn lie Glu Val Tyr His Ser Tyr Phe Trp Pro Leu Glu Trp Thr 

430 435 440 

He Pro Ser Arg Asp Asn Asn Lys Cys Tyr Ala Lys He He Cys Asn 

445 450 455 

Thr Lys Asp Asn Glu Arg Val Val Gly Phe His Val Leu Gly Pro Asn 

460 465 470 

Ala Gly Glu Val Thr Gin Gly Phe Ala Ala Ala Leu Lys Cys Gly Leu 

475 480 485 

Thr Lys Lys Gin Leu Asp Ser Thr He Gly lie His Pro Val Cys Ala 
490 495 500 505 

Glu Val Phe Thr Thr Leu Ser Val Thr Lys Arg Ser Gly Ala Ser He 



510 

Leu Gin Ala Gly Cys Xaa Gly 
525 



515 



520 



CATAGGATGC TCCAACAA 



TCATTCCAAG TTGTGTTTGT GAAA 



h^a^'- : mm** 

e?'J<osm : atL<r>wsk ( -s-jsd n a ) 

;vf Jtf-tex-f /MU : No 
TVf-tyx : Yes 

18 

m^mrn ■. m<vtm (^dnaj 

;vf ^•fex-f^/L' : No 
TVf-byX : No 

24 

smnwm : mntm (^dna) 

;vf tfMrr- ■< ij)V : No 

ryftyx : No 



GGTCAGCACA AATTTCCA 



18 



(34) 



ftffl¥ 10-3091 



mm 



J\4 TK-fe-f 4 : No 
Ty^yx : Yes 



AAACACAACT TGGAATGAAC AATT 



24 



ffi5fl## : 1 2 
K?'J?>JI$ : 3 0 
K?"J^S : 



GGTCAGCACA AATTTCCAGG AAAAGAGTTC 



B£5'J#-5§- : 1 3 
K?'J«*£ : 3 9 



mm^>mm. •. mnm !<mdna> 

T^f-tyx : No 

30 

.ewosbb : mnwm (mdna) 

t^-tfJc^r : No 

:Yes 



E?iJ#-^ : 1 4 
EWOJSS : 3 9 



E*J#9 : 1 5 
IWKOftS : 3 0 

mcom : -*« 



GCCGTTCATT TTTAGTAGCT TTGCTTGGAA TG A AC AATT 39 

mm^mm ■. mmm (mdna) 

vvf;K-fe-r : No 

TVftyX : No 



AATTGTTCAT TCCAAGCAAA GCTACTAAAA ATGAACGGC 



39 



mm 



TTAGCAGCTG CCAGACCTCC TGAGCCACCT 

mmw-% : 1 6 

f£9<0:K$ : 1 0 

E?'Jcoffi« : 36 St 

Ala Lys Leu Leu Lys Met Asn Gly Pro Glu 
1 5 10 

K?'J#^ : 1 7 
S£?iJO*$ : 1 1 

mmw®. : rs.ym 
mmconm : sen 



e^ss? : i&comk ( £«D N A ) 

vWsJf-fe'r : No 

rm^X : Yes 

30 

Arg Ser Gly Ala Set He Leu Gin Ala Gly Cys 



1 5 

K*J**: IS 

mmn&z • 54 
mm^m ■. tm 
mem ■■ -#®f 

h^oy- : BftR 
KJflOWB : tiiXVmk (MDNA) 
;vf;K-fc-f -f : No 
TyftyA : No 



10 



E?'J 

GCTCTGGGGC AAGCATCCTC CAGGCTGGCT GCTGAGGTTA ACCTCGAGTC TAGA 54 
Bffltt = 1 9 h*TQ>>- : BOpR 

E?iJ<7)Ji£ : 5 4 E?iJ<0fiBI : flU^&ig ( -£j£D N A ) 

mm<DM : <-K-trf- -f ^/P : No 

— ** Tm^X : Yes 

E?fl 

TCTAGACTCG AGGTTAACCT CAGCAGCCAG CCTGGAGGAT GCTTGCCCCA GAGC 54 



(35) 



ftM¥ 10-309193 



K?'J#-t : 2 0 
Wt&KDMZ : 5 4 



1E?'J#-^ : 2 1 
1E?'J<0JI£ : 5 4 



R79<Z>WB : fl&<0&|£ (MDNA) 
/W^-bf-f ^/P : No 
7yf-by^ : No 



GGTTAACATC GGTTGCAGGT CTGCACCAAT CTTAACCTAA TGGCGCCTCG AGTC 54 

ie^'j^a^ : momm ( i^-j&d n a > 

'vf ^-bf 4 : No 
7>ftyx : Ye s 

GACTCGAGGC GCCATTAGGT TAAG ATTGGT GCA 



GACCTGC AACCGATGTT 



E?'J#-5| : 2 2 
mWD-gZ : 1 3 



AACC 54 

E?'jc7)a« : ass 



mmn 2 3 

E?iJOj|$ : 4 9 



E?'J#-^ : 2 4 
IS5"J<7>«§ : 5 4 

mom : -#£s 



Arg Ser Gly Ala Ser lie Leu Gin Ala Gly Cys Xaa Gly 
1 5 10 

fE?iJoa« : fteomS? ( cqfiStDNA) 
^N-f^-feT-^f^/U : No 
Ti^-fc^X : No 

AACAACGGTA GCAAGTCTTG CTCCAACATT TGTTAGACCT GCAGCGCTC 49 

'vf tf-tf J : No 
T>i~k>X : Yes 

BE^'J 

CTCGAGAGCG CTGCAGGTCT AACAAATGTT GGA 
GCAAGAC TTGCTACCGT TGTT 54 



(36) 
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[H4] 
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(40) 



#BB¥ 10-309193 



(51) Int. CI . 6 

A 6 1 K 38/16 



C07H 
C 1 2N 
C12P 
//(C 1 2N 
C12R 
(C 1 2P 
C 1 2R 



21/04 
1/21 

21/02 
1/21 
1:19) 

21/02 
1:19) 



AD P 
ADU 
AED 
AG Z 



F I 

A6 1 K 



37/14 



ABL 
ABY 
ACS 
AD P 
ADU 
AED 
AGZ 



